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THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 
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The Honourable Donald Cameron, Deputy Chairman 
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The Honourable Senators: 
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Goldenberg 
Grosart 
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27 Members 
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Hastings 
Hicks 
Lang 
Manning 
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Robichaud 
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Stanbury 
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Yuzyk 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


Minutes of Proceedings 


Wednesday, August 11, 1976 
(27) 

Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 9:33 
a.m., the Chairman, The Honourable Senator Lamontagne, 
presiding. 

Present: The Honourable Senators Bell, Bourget, Buck- 
wold, Godfrey, Lamontagne, Lang, Stanbury and Yuzyk. 
(8) 

Present but not of the Committee: The Honourable Sena- 
tor Lafond. (1) 


In attendance: Mr. Philip J. Pocock, Director of Research, 
and Jacques Ostiguy, Chief of Administration. 


The Committee resumed consideration its Order of Ref- 
erence dated July 24, 1975 relating to the study of Canadi- 
an Government and other expenditures on scientific activi- 
ties ‘and matters related thereto. 


The following witnesses from Atomic Energy of Canada 
Limited were heard: 
Dr. J.S. Foster, President; 
Dr. A. M. Aikin, Vice-President, 
Administration and Planning; 
Dr. A. J. Mooradian, Vice-President, 
Chalk River Nuclear Laboratories. 


On Motion by the Honourable Senator Yuzyk, it was 
Agreed that the preface and appendices one to thirteen of 
the brief presented to the Committee by Atomic Energy of 
Canada be printed as an appendix to this day’s Minutes of 
Proceeding and Evidence. (See Appendix No. “31”) 


Mr. Foster made a preliminary statement. The witnesses 
then answered questions put to them by Members of the 
Committee. 


At 12:40 p.m. the Committee adjourned until 2:30 p.m., 
Wednesday, August 11, 1976. 


ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Wednesday, August 11, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 9.33 a.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


‘Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, we have with us 
this morning representatives of Atomic Energy of Canada 
Limited. We have Dr. J. S. Foster, who is President of this 
crown corporation; Dr. A. M. Aikin, Vice-President, 
Administration and Planning; and Dr. A. J. Mooradian, 
Vice-President, Chalk River Nuclear Laboratories. I do not 
want to make any further introduction of these gentlemen, 
whom most of you know. 


At this stage I should like to propose that we print as an 
appendix to today’s proceeding from the submission 
received from Atomic Energy of Canada Limited, which is 
only the 1975 addendum, the part of that addendum up to 
and including Appendix 13, because I understand that most 
of the other appendices are available elsewhere, and they 
are rather bulky, except for your statement, Dr. Foster, 
which I am sure has been made available to others as well, 
so it is not considered as an original presentation at this 
stage. 


Dr. J. S. Foster, President, Atomic Energy of Canada 
Limited: No. 


The Chairman: Is that agreeable, honourable senators? 
Senator Yuzyk: I will make that motion. 

Senator Bourget: I second it. 

The Chairman: Is it agreed? 

Hon. Senators: Agreed. 


The Chairman: Mr. Foster, would you make an opening 
statement, justi to start our operations this morning? 


Dr. Foster: Mr. Chairman, and honourable senators, I do 
not have a formal statement, but I would like to make a 
few remarks. We are, of course, very pleased to have this 
opportunity to appear before the committee, and we are 
looking forward to the discussion this morning. 


I might elaborate a little on our background so that you 
know a little more about who is here. Ara Mooridian is 
Vice-President in charge of the Chalk River Nuclear 
Laboratories, and formerly was in charge of the Whiteshell 
Nuclear Research Establishment, so he has got experience 
across that total breadth of our research and development 
part of the organization. Archie Aikin, who is now Vice- 
President, Administration and Planning, was also at one 
time head of Whiteshell, and at another time head of our 
commercial products organization, so he has a breadth of 


knowledge of the company. I have spent nearly all my time 
with the company in the last 20 years in the nuclear 
engineering part of the organization, and for several years 
as head of the power projects organization in Toronto; that 
is the breadth of my experience. 


The interest of the committee is, of course, science, and 
ACL does a great deal of scientific research, but our activi- 
ties extend beyond that, and I thought I might say a word 
about our role before we continue. 


The Chairman: We claim to extend beyond that too. 


Mr. Foster: Yes, I am sure. Our role, as we see it, is to 
develop nuclear energy in various aspects to the point 
where it can be useful for Canada. That means doing 
research, development and demonstration. For instance, in 
nuclear power plants themselves we carry the development 
through to the point of having three demonstration plants, 
NPD, Douglas Point and Gentilly. At this stage we are no 
longer involved in building nuclear power plants for our- 
selves; they are developed to the state where utilities can 
build them themselves without assistance or involvement 
from us, except in the engineering sense, so we have gotten 
to the point where the nuclear power plants are now 
available. 


The next stage that seemed important to Canada a few 
years ago was that Canada should get into nuclear power 
plant exports. There is only one organization in Canada 
really to play in this game, and that is Canada, so it 
required an agency of the government to open up this field 
of nuclear exports for Canada because of the big techno- 
logical and financial resources that clients look for in 
anybody whom they want to supply nuclear power plants. 


The next area that has been necessary to get going is the 
production of the essential material for these reactors. In 
our case it is heavy water, and AECL has gotten involved 
in the production of heavy water. As you know, the first 
attempts at heavy water production were to do it on a 
commercial basis, but it is scarcely of normal commercial 
interest, because there is such a small market, namely the 
utilities. In fact, one of the major utilities, Ontario Hydro, 
has gotten into the business itself, so the market is rela- 
tively small and uncertain, and it is new, so we are in the 
heavy water business to get it launched. 


The next phase of:development that we see, where it is 
necessary for us to carry the development through to the 
point where it is an available option for the country, is the 
development of a more efficient cycle for power reactors. 
We have an excellent system in the natural uranium 
CANDU system, and an ideal one for the initial years of a 
program. By the initial years I mean at least the first 
quarter of a century, because it requires relatively small 
capital investment, outside the power plants themselves, in 
that heavy water plants are small compared to diffusion 
plants, for instance. It was, therefore, a very good system 
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to launch, as I the first quarter century of 


development. 


say, 


Beyond that there is the possibility that there may be a 
limit on the uranium resources and more efficient methods 
will be required, so the next stage, as we see it, is to 
develop the more efficient cycles, including the thorium 
fuel cycle, and getting that to the point where twenty 
years or so from now people will at least have that as a 
realistic option if the availability or the cost of uranium, 
the cost of the enrichment and the cost of other things 
related to the fuel cycle are such that there will be the 
option of going to the thorium cycle. 


The other line we are working on beyond that is electro- 
nuclear breeding; that is, using an accelerator to convert 
fertile material to fissile material. That is a longer range 
development, but we see that as the line following along 
from the more efficient direct fission cycle. Again we are 
using some of the experience gained in doing the develop- 
ment towards that to create a more efficient and very 
flexible therapy accelerator, which we think will have a 
very important place in that field. We are now developing 
that for introduction in the next couple of years. 


I think, Mr. Chairman, that is a summary of our role as 
we see it. 


The Chairman: Thank you very much, Dr. Foster. 
Before I ask Senator Bourget to lead the questioning, I 
should like to put one question myself as background. 
Could you describe to us the new responsibility of Mr. 
Campbell as chairman of the board? This is a new position. 
Before that I understand Dr. Gray was both chairman and 
president. 


Dr. Foster: Mr. Campbell is chairman of the board. 
The Chairman: Is he full-time? 


Dr. Foster: He is full-time chairman of the board. I am 
president and chief executive officer of the company. Mr. 
Campbell’s responsibilities are concerned with all the 
functions of the board and its responsibilities. Our share- 
holder is the government, apart from the qualifying shares 
for the directors. The board, of course, reports to the 
shareholders, so that is one of Mr. Ross Campbell’s main 
functions, reporting to the minister. I believe many of the 
senators present know Ross Campbell and his long experi- 
ence with the Department of External Affairs. Conse- 
quently he is very well equipped to deal with our interna- 
tional relations, of which we have many. So he takes a 
particular interest in that aspect of our relations. He tends 
to concentrate on the external relations of the company, 
that is relations with the government and Ottawa and with 
other countries. 


The Chairman: Thank you very much, Dr. Foster. 


Senator Bourget: Thank you, Dr. Foster, for your 
remarks, also for your very interesting brief, which is not 
really brief. 


My first question relates to the fact that I understand 
that the main objective of AECL has been, and still is, to 
get Canadian utilities in a position at which they can 
produce low-cost energy in a clean and safe manner. Can 
you tell us what improvements and progress have been 
made in the CANDU system with respect to its cost and 
safety aspects since your organization last appeared before 
this committee? 


Dr. Foster: As you know, since the sessions in 1968 the 
most important development has been the operation of the 
Pickering station. With respect to experience, that plant 
cost $375 per kilowatt in those days. The Bruce Generating 
Station, which consists of four 750 megawatt plants, will 
cost coming in today, five years later, about $600 per 
kilowatt. Put on comparable terms that is, as I recall the 
last time we looked at that, approximately 10 per cent less 
than Pickering in dollars per kilowatt, based on dollars of 
the same year. We have difficulty, of course, in making 
comparisons between various plants. However, there is no 
doubt that the increased capacity of the units, going up 
from 500 megawatts to 750 megawatts and Ontario Hydro 
then going on to 850 megawatt units, has an effect in 
improving the economies, not only of the capital cost of the 
plant, but with respect to the operating staff cost, because 
it does not take proportionately that many more personnel 
to operate the bigger units. 


The Chairman: Before you go to the safety aspects, Dr. 
Foster, could you make comparisons with other sources of 
electrical energy? 


Senator Bourget: That was to be my next question. I 
wonder if you have made any study with respect to the 
cost per kilowatt hour produced by your system in com-. 
parison with the kilowatt hour cost for other systems, 
particularly with respect to hydro power. 


Dr. Foster: Yes, we have done that. Probably the best 
comparisons are those that have to be made by Ontario 
Hydro, for two reasons. One is for determining what their 
program should be. Secondly, you may remember that we 
and the Province of Ontario have an investment in the 
first two units at Pickering and the payback of the parties 
in that is based on the relative economy of operating that 
plant compared to their Lambton station. Pickering con- 
sists of four 500 megawatt units and Lambton is four 500 
megawatt units, both built at approximately the same time, 
the units at Lambton being fired with coal. The current 
cost of the energy from Pickering is approximately half 
that from Lambton. I will have to speak from memory, but 
today the energy from Pickering would cost approximately 
11 mills per kilowatt hour and that from Lambton would 
cost closer to 20 mills. So there is a prospect of a very 
favourable payback to the other parties. 


Senator Buckwold: What was the difference in the capi- 
tal cost of the two plants? 


Dr. Foster: Pickering was $375 per kilowatt and I believe 
Lambton cost $140 per kilowatt, so there was a big differ- 
ence in the capital cost. However, the big saving is in the 
fuel cost, with at Pickering is a little over one mili per 
kilowatt hour, maybe 1.1 or 1.3 today, and that for Lamb- 
ton is between 10 and 15 mills per kilowatt hour. 


Senator Buckwold: So, in a relatively short period the 
difference in the capital cost will be equalized? 


Dr. Foster: Yes. 


Senator Bourget: When Dr. Gray appeared before this 
committee in 1968 he said that there was no nuclear power 
station in the world that had yet proven itself and it will 
not be proven for 25 years. However, he was confident that 
it would operate for 25 or 30 years. What is the situation in 
this regard today? 


Dr. Foster: There are plants in the world now that have 
been operating since the end of the 1950s. The first British 
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station started up in 1956 and the first American station in 
1957. Those stations are still operating, so there is approxi- 
mately 20 years of experience with the first nuclear power 
stations in the world. 


In this country, NPD started up in 1962, so we have 
approximately 14 years of operating experience and there 
is every indication that these plants will last at least their 
predicted 30-year life. There may come a point, particularly 
in the case of a plant such as NPD, which is relatively 
small, at which it would become relatively uneconomic to 
operate it, just because of its size. However, for a station 
such as Pickering there is every reason to expect that it 
will fulfill its life expectation. 


Senator Bourget: But you cannot be sure of that, 
because this has some effect, also, on the cost of energy 
produced by nuclear power. 


Dr. Foster: Yes, life of the plant is very important out of 
20 years; it diminishes beyond that in the energy calcula- 
tions, but I think what Dr. Gray meant when he mentioned 
25 years is that we cannot count our chickens before they 
are hatched. However, there is every reason to expect that 
the plants will last their full 30 years. 


The Chairman: Senator Bourget, I believe in your first 
question you mentioned the safety aspects and the witness 
did not have the opportunity to deal with that important 
point. 


Senator Bourget: Yes, that is true. 


Dr. Foster: With respect to safety, of course, these plants 
have always operated safely and the experience in the rest 
of the world is similar. That is, there have been no 
instances in which nuclear power plants have injured 
people through radiation. In fact, in other respects Ontario 
Hydro keep very detailed records of lost man-hours due to 
accidents in plants and the nuclear plants are safer than 
the thermal plants on their system. In addition, they know 
that it is safer for their employees to be in the station than 
at home because the work practices in the stations are 
better than those at home. 


The Chairman: With their wives? 


Dr. Foster: I have not investigated the causes of these 
accidents. So the stations have been very safe and 
improvements in safety, which I think was your question, 
senator, are changes that have been made in the plants 
with a view to ensuring this safety even more. There have 
been evolutions of the design as a result of the analyses 
and dealings with the Atomic Energy Control Board that 
have made these plants even safer than they were original- 
ly. Although the earlier plants were completely safe, in our 
opinion, extra systems have now been added, compounding 
that degree of safety, such as a second shut-down system, 
for instance, on the latest reactors. 


Senator Bourget: Dealing with the safety aspect, Dr. 
Foster, I should like to quote briefly from an article which 
appeared in the New York Times of July 18, reproduced in 
the Gazette of last Monday. I know you are aware of the 
article, but I should like to quote from it for the benefit of 
members of the committee. I think it is a very interesting 
article, particularly as it relates to the CANDU system. 
The article reads, in part, as follows: 


In hopes of lessening the risk that nuclear electric- 


power reactors might help other countries make 
atomic weapons, the Arms Control and Disarmament 
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Agency is examining a new approach to the recycling 
of spent uranium fuel rods. 


A little further on, it states: 


The new idea is to recycle the spent fuel directly to a 
different type of reactor, a natural uranium reactor... 


For that reason, it could relate to the CANDU system. 


Would you care to comment on that article, Dr. Foster? 


Dr. Foster: The basis for that is that the fuel that is 
discharged from a light water reactor after it is no longer 
sufficiently reactive to be used in a light water reactor is 
still sufficiently reactive to constitute a good fuel in the 
CANDU, or heavy water reactor. In fact, it is a little better 
than natural uranium for this purpose. 


There are different possibilities that one could consider. 
The fuel could be taken directly from a light water reactor 
and used in a heavy water reactor. This would involve a 
whole new design of heavy water reactors and really 
would not be a very practical arrangement. Another possi- 
bility would be to disassemble the fuel and reassemble it in 
another form. The fuel in light water reactors is a bundle, 
usually a square bundle, of rods, about three-eights of an 
inch in diameter. It takes about 60 of these rods to make a 
square bundle nine feet tall. Those squares could be disas- 
sembled and the rods reassembled in round bundles to fit 
the pressure tubes. Again, that is not a very practical 
possibility. 


It is possible that one could reprocess the fuel and not 
separate the plutonium from the uranium. The concern 
from the arms control point of view is having the plutoni- 
um separated. One could then reconstitute a fuel starting 
from that mix of material from that fuel processing plant. 


Even after you have irradiated it in a CANDU reactor 
and it comes out the other end, there is still a very valuable 
energy resource in the form of the plutonium left in the 
spent fuel. Unless some new energy system, such as fusion 
or further exploitation of solar energy makes fission reac- 
tors unnecessary, it makes sense to use that plutonium. So, 
that idea puts off the consideration, but does not eliminate 
it. 

Is there anything you wish to add, Dr. Mooradian? 


Dr. A. J. Mooradian, Vice-President, Chalk River 
Nuclear Laboratories, Atomic Energy of Canada Lim- 
ited: I think you have covered it, Dr. Foster. Certainly, it is 
possible to process the fuel and simply separate the fission 
products from the plutonium and the uranium and recon- 
stitute the fuel from that point. I certainly agree with Dr. 
Foster that it would require a major convulsion in the 
design of the fuel and the reactor to allow the fuel to be 
taken from the light water reactor and put directly into a 
heavy water reactor. 


The Chairman: If that process were to become practical, 
would it eliminate the danger of having increasing quanti- 
ties of plutonium available in the world at large? 


Dr. Foster: No, I do not think so, Mr. Chairman. It would 
not eliminate having large quantities of plutonium mixed 
in fuel. Beyond that, it would not eliminate the separation 
of plutonium because of the fact that plutonium is a very 
useful energy source and is particularly valuable, for 
example, in the fast breeder reactor. I think the world will 
want plutonium available for this kind of purpose. 


Plutonium is not as easy or as attractive a material to 
divert for malevolent purposes as is generally believed. I 
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think the object should be to control the operations 
making use of plutonium to guard against that diversion 
rather than trying to avoid the use of plutonium. 


The Chairman: How would 
formulated? 


such safeguards be 


Dr. Foster: We feel that the reprocessing of the fuel 
which separates the plutonium from the rest of the fuel 
should be closely associated with the reconstitution of that 
plutonium into fuel material and the refabrication of fuel. 
In this way, we feel that the inventories of preconcentrat- 
ed plutonium can be kept very small. In other words, as 
soon as it appears in the process, it is diluted with uranium 
or thorium, whichever is the case, to go on to the next 
stage. So that the amount of the concentrated plutonium 
that is available is kept small and the area in which it is 
available is kept small; that is, these two facilities would 
be, say, back-to-back on the same site. 


That is the type of measure that we think makes it 
practical to guard the plutonium at that point. However, as 
I indicated earlier, for malevolent purposes, plutonium is 
not all that easy or that attractive to use. 


Senator Buckwold: Dr. Foster, I think we are now deal- 
ing with one of the most important aspects of this discus- 
sion. We are counting on nuclear energy to solve our future 
energy needs. 


I spent two weeks at Habitat where the question of a 
moratorium on the extention of nuclear power plants was 
raised. Such a moratorium was endorsed by all of the 
intellectuals present, including many of the world’s top 
scientists. The general view was that plutonium is a dan- 
gerous by-product. I gather it is the irradiation of uranium 
which produces the plutonium. It was felt that it is some- 
thing over which we have no control and that a bomb the 
size of a grapefruit could blow up the world. I was a 
witness to some of the hysteria that was created at some of 
the discussions, especially in the Habitat Forum. It was 
frightening. 


One of the leaders of the group, a gentleman of whom I 
am sure you are aware, to show how easily it was to obtain 
plutonium, indicated that he himself had been offered, 
from some clandestine group, plutonium on the black 
market. That plutonium, of course, would be available to 
terrorists, or anyone else. This gentleman literally swore 
that what he said was true. Of course, that created great 
hysteria among members of the group. 


I think we should really try, in some depth right now, to 
take a look at this. You perhaps have said very—I wouldn’t 
want to say “glibly”, because that isn’t your description 
but you passed on rather lightly the fact that this wasn’t as 
dangerous as people make it out to be—it was controllable; 
and yet there are many people in the world who disagree. I 
think I would like to have a little more in-depth discussion 
of that, perhaps some reaction, because he must have come 
back to you on this offer of plutonium to be sold on an 
under-the-counter deal to whoever wanted to buy it. 


Dr. Foster: Well, on that offer, I don’t know much more 
than was in the press at the time. I believe the police were 
investigating it, and they certainly should, and I have not 
heard any conclusion of the investigation. As far as I 
know, he was not able or he was unwilling to substantiate 
the bald statement. I think if he really had a concern he 
had a responsibility to divulge his source to the police; and, 
anyway, that kind of thing should certainly be traced very 
assiduously; and I do not know more than that on that fact. 


Now the dangers of plutonium that are talked about are 
diversion for terrorist purposes as an explosive or as a 
poison. As an explosive the claim is made that it is very 
simple to take plutonium and convert it into a bomb, and 
this just is not so. In the first place, it is not found in very 
convenient forms, starting with the fuel element. That 
would be an impossible task, to steal fuel elements with 
the resources that would be available to terrorist gangs, to 
start from that point. Because of the fission product activ- 
ity and the necessity for large flasks to carry the thing 
with any impunity; apart from picking up the reprocessing 
at that point and carrying it on to the production of a bomb 
all clandestinely. 


The next stage is the chemical solutions, and here at the 
right point there is little less radiation activity but the 
chemical solutions are a very difficult thing to deal with 
too. But let us assume that they have somehow gotten the 
solutions. Converting that, extracting the plutonium and 
then converting that material into an explosive is not a 
simple task, even if you know the design of the explosive. 
It requires a good deal of scientific input and mechanical 
skill to produce these things—not the kind of thing that a 
terrorist group is likely to have. 


The Chairman: Isn’t it true Dr. Lewis once wrote that 
any country could do that with time and text books? 


Dr. Foster: Yes, that is true. Any country could produce 
nuclear weapons. I was referring to the diversion for ter- 
rorist purposes. 


The Chairman: There are countries— 


Dr. Foster: Any country that has the resources and has 
the intention— 


Senator Buckwold: I 
differentiate. 


don’t think you have to 


Dr. Foster: Well, that is a different thing. An organiza- 
tion with the resources of a nation, with the determination 
to produce weapons, can do so. That is, a country of some 
stature. 


Senator Lang: Like India? 


Dr. Foster: Not any country but many countries. So that 
is quite true, but that is another matter. On the toxicity 
question, this might be a good time to turn it over to Dr. 
Mooradian because we could all answer if we would like to. 


Senator Buckwold: I think toxicity was probably the 
major concern and that is the fact that plutonium, I don’t 
know, will create a radiation problem for 500,000 years or 
something—I have forgotten. 


Senator Bourget: Right. 


Senator Buckwold: Or some ridiculous number of years. 
You can’t get rid of it. Perhaps you could tell us a little 
more, and what do you do with the plutonium that you are 
now developing? 


Dr. Foster: Well, we would be glad to. 


Dr. Mooradian: Well, I would just like to add one other 
point to Dr. Foster’s point on the reactors themselves. If 
one’s sole purpose is to make plutonium, it is very much 
cheaper and very much easier to make it without making 
power plants. The major expenditures and skills required 
in the power plants take you out in the steam generating 
parts of the system. One needs to be able to boil water so 
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the temperatures have to be high. One needs special alloys, 
and so on, so if one is bent on making plutonium for 
purposes other than power, certainly a power plant is the 
last way you would select to do it, by quite a large margin, 
by a factor of two to three in costs. Technically it is very 
much easier to make reactors that use water that is not 
boiling. 


To get to the question of waste management that you are 
talking about, what is the problem with the radioactivity 
that comes out of the reactor? What is the size of the 
problem? Is it an economic problem? Is it a technical 
problem? Or is it some other problem? We have done many 
studies on the size problem, for example, and if we did 
nothing with our spent fuel but simply store it in perpetui- 
ty—that is to set up funds for perpetual maintenance—its 
economic impact on the cost of power would be something 
less than 2 per cent. The wastes are so compact in ashes 
that one can afford to even think in terms of buying land 
at a million dollars an acre and still make a trivial impact 
on the cost. So we do not see that as an economic problem. 


Technically many of us have been working on this for 
many years at Chalk River, and we have one experiment 
which has been going on for 15 years where we have taken 
the waste, incorporated them into glass and buried them in 
a basin, completely controlled, above the water table to get 
the most severe conditions. We have been monitoring this 
on an annual basis over that period of 15 years. That was 
technology that we had 15 years ago, and this looks very 
good. The elusion from these glass blocks that we have 
buried under these very poor conditions is so old that we 
could consider a major program of installation even within 
the small area we are talking about at Chalk River for 
waste management. 


But nature can do very much better than that. A few 
thousandths of an inch of mica, for example, we know can 
prevent radioactivity from diffusing out of a solid for aa 
billion years. Technically, it is highly likely, from a tech- 
nological point of view, that when one chooses to sequester 
them from the biosphere it can be done. We do not see an 
economic problem there. 


The public acceptance problem is a different one entire- 
ly. I would like to distinguish here between two hazards; 
one is the hazard of the fission product. When uranium is 
split one gets two particles, and the fission products are 
relatively short lived. That is to say that within 600 years 
the radioactivity will die back. 


The Chairman: That is long enough for me. 


Dr. Mooradian: But we have many man-made structures 
that have stood for that long. We have cathedrals and 
buildings of that kind that have stood for over 600 years. 
So it is credible to engineer structures to last for 600 years 
and after 600 years the radioactivity of all these things will 
have died back to about the original radioactivity of the 
uranium of which there is a great deal in the earth’s crust. 


As for plutonium and other related so-called actinides 
the problem is different. The half life of plutonium is about 
24,000 years, so essentially plutonium has to be considered 
a poison in perpetuity. There are many other poisons that 
are elemental in nature that man has had to live with for a 
very long time and among them are the more common ones 
such as mercury, lead arsenic, selenium, beryllium and a 
couple of others that are highly toxic to man if they get 
into man’s system. So the idea that a poison in a poison in 
perpetuity is not a new idea for man to have to cope with, 
but the size of the problem is what to do with the plutoni- 


um and the actinides, aside from the fact that one now 
knows that the spent fuel bays are essentially an energy 
mine. At the moment we go out and we scour the country 
to find uranium, and the question we ask ourselves is, 
“How much uranium can we find?” Now the uranium that 
we find produces just about the same amount of energy as 
we can get from the plutonium, knowing where it is, that is 
to say that if we separate the plutonium from the uranium 
after the fuel is spent and simply recycle that back in the 
simplest cycle we can find we can extract from it in the 
Candu system almost the same amount of energy as we 
could from the original uranium. 


Senator Buckwold: Does that mean that that goes on in 
perpetuity? 


Dr. Mooradian: Yes, you can take the product that 
results from that and recycle it again. 


Senator Buckwold: And does plutonium create more 
plutonium? 


Dr. Mooradian: Yes. Itdoes so by creating neutrons 
which are then picked up by the uranium which trans- 
forms it into plutonium. 


Now a great deal has been made about the toxicit yof 
plutonium and some statements have been made that it is 
the most toxic material known to man. Well, I separated 
the first plutonium or I was party to the first separation of 
plutonium at Chalk River back some 20 years ago and of all 
of my colleagues that were with me in that enterprise none 
of us has been poisoned by plutonium. Bob Hart who lives 
out at Whiteshell was part of that scheme and we have a 
few others in Chalk River. We were aware of the sort of 
hazard that plutonium generated at that time. Let me give 
you some examples. On the question of toxicity one has to 
consider two aspects. If one takes uranium orally 10 grams 
is required on average to produce on the best calculations 
we have at the moment one cancer death, and that is apt to 
happen some 30 years after it was first ingested. Now for 
comparison I have just picked out four common poisons 
and for potassium cyanide it is 0.7 grams, lead arsenic 0.1 
gram, seleniumoxide, which is used in solarreceptors, it is 
0.3 grams and mercuric chloride is 0.8 grams. All of those 
are a full order of magnitude more than plutonium 
ingested. 


The real problem and the greatest hazard is in dispersing 
plutonium and breathing it into the lungs and there the 
toxicity is significantly higher. If it is inhaled it takes 
about 1.4 milligrams and that is two orders of magnitude 
less, but that has to be compared with nerve gases and 
stuff called benzopyrene which is the active ingredient in 
tobacco and they are more toxic than plutonium. When one 
considers the problem, you can take an ounce of plutonium 
and if you are able to actually disperse it, so that each 
person gets 1.4 milligrams, you can do a lot of damage with 
plutonium. However, it is very difficult to put into a smoke 
and have the smoke remain in the air and then be sure 
somebody is there to breathe it at the time it happens to be 
in suspension. 


Senator Buckwold: Waht about the radiation problem? 


Dr. Mooradian: For plutonium it happens to be alpha- 
active. By that I mean that most of the radioactivity that 
comes from plutonium is in high energy but short-range 
particles. A piece of paper, for example, would do a great 
deal to cut down the radiation level that would come from 
a small amount of plutonium; or your skin would. How- 
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ever, there is a gamma-active component, which is like 
X-rayx, whichisharder, but that component is very much 
less, to the extent that when we set up the plutonium 
separation line we just had plastic shields on the line. 
There is some gamma activity, but not sufficient to be 
hazardous. 


Senator Yuzyk: How thick is the plastic? 
Dr. Mooradian: About a quarter of an inch, half an inch. 


Senator Buckwold: Before we pass from this, Mr. Chair- 
man, I should like to add one thing, because this is very 
important to me. What do you do at Pickering, for example, 
with your waste? Are you recycling it? 


Dr. Mooradian: No, we are not. I did not mention the 
three sorts of storage options available for what we would 
call interim storage. The fuel from all our reactors, and 
indeed all the reactors in the world, comes out of the 
reactor and goes into a water-filled bay, a pool storage 
system as it is called. The plan in Canada is to hold the 
fuel in such bays for about ten years and follow this by 
either processing it, if the country chooses to go that route, 
or putting it into more passive or interim storage bays. We 
have three concepts that have been investigated for that. 
One is a large pool storage concept. Another is a concrete 
cannister concept, two full-scale prototypes of which are 
now in operation at Whiteshell. This is essentially a six- 
foot concrete cylinder that stands 16 feet high; in it there is 
a hole to put the spent fuel in, and the spent fuel can be 
sealed into that. The third concept is a more concentrated 
convective storage. The last two are both passive; that is, 
somebody does not have to stand around and be sure the 
water is clean, or something of that sort. Those would be 
designed for at least about a 50-year life. 


Senator Lang: Why don’t you circle it around now? If 
you can get all that energy now, why not keep it going 
around in a circle? 


Dr. Foster: First, we have to do the development to 
develop the process for doing this. Then there is the eco- 
nomics of scale; that is, you have to have a big enough 
program to justify the expenditure in reprocessing and 
fuel refabrication plant to pay for itself. Those two things 
coincide, as far as we can see, about twenty years from 
now; that is, it will probably be economic by about that 
time, and we can do the development work in that time. 


Senator Lang: Would it take you that long to do the 
development work? 


Dr. Foster: Yes. 


Dr. A. M. Aikin, Vice-President, Administration and 
Planning, Atomic Energy of Canada Limited: To the 
demonstration. 


Dr. Foster: Yes. If it is commercially attractive at that 
time it will be available to go ahead on a commercial basis. 


Senator Lang: Is that a significant component of your 
present R&D work? 


Dr. Foster: Not yet. We are doing some work on it. I 
think altogether about $4 million of our budget is spent on 
things related to it; that is, the preliminary analytical 
work, engineering studies and so on with respect to fuel 
reprocessing. There is a pilot fuel production plant for 
experimenting with the production of fuel incorporating 


plutonium. At the present time runs have been done with 
uranium, but plutonium has not yet been run, I think. 


Dr. Mooradian: Not yet. 
Dr. Foster: It is at the preliminary stage. 


Senator Stanbury: My question is related to the article 
that was mentioned earlier and the matter of cost. Perhaps 
I think it comes back to what you were just saying, wheth- 
er the cost of developing the system, the recycling system, 
described in the article is in the long time worth while, 
particularly if some of the other governments in the world, 
who are most concerned about reassurance, and even the 
public reassurance that might come from following this 
kind of system, decide to go ahead with it. Is it worth our 
while to be in a position to take advantage industrially of 
that process? We seem to have the jump on the others, 
because the CANDU system seems to be particularly well 
equipped to handle this kind of recycling process. My 
concern is whether we are in a position to keep our advan- 
tage and to use this new departure, if it does develop as a 
practical alternative. 


Dr. Foster: Yes, very much so. There are two things here, 
though. The article to which Senator Bourget referred was . 
concerned with taking fuel from a light water reactor and 
putting it through a heavy water reactor, and that is a 
questionable matter; that might be done at some time. 


The Chairman: Can you assure us that you are looking 
very seriously at this, even if you foresee some difficulties? 


Dr. Foster: Yes, I think we are going to get a formal 
question from the United States to look at this. 


Dr. Aikin: They have indicated it. 


Dr. Foster: If we get such a question we will certainly 
look at it seriously. 


The Chairman: Could you look at it on your own 
initiative? 


Dr. Foster: It is not an entirely new idea; it was thought 
of some time ago. It is new and original, I believe, with the 
Arms Control Development Agency in the United States. 
However, in other discussions with the United States 
Atomic Energy Commission in the past this had been 
thought about. As I say, it has some merit, but I think the 
more important thing will be to think about reprocessing 
our own fuel. 


In reply to Senator Stanbury, I think it is very important 
that we do this, because the CANDU reactor is the best 
reactor for using the thorium cycle. Other countries, that 
are hedging against possible shortage of uranium in the 
next century, are developing fast breeder reactors. All 
those reactors depend on uranium, and for a while they are 
not going to help the uranium situation; maybe at 20 or 25, 
or something like that, they begin to. There is going to be 
more pressure on uranium. So that it behooves us to havea 
thorium cycle available, which considerably reduces our 
uranium requirements and enables us to go out into 
another resource, thorium. To kick off a thorium cycle 
some other fissile material, as it is known, such as plutoni- 
um, is needed in the fuel that we are radiating now. So the 
whole thing fits in and we think it will be very important 
to have that in place before the end of the century. There- 
fore it is a real option for the country. 
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Senator Yuzyk: We do not have any fast breeder reac- 
tors in the country at all, do we? 


Dr. Foster: No, sir— 
Senator Lang: No one does; there is no such animal yet. 


Dr. Foster: 
development. 


—and we are not carrying on any 


Senator Lang: How far away does it look? Every time I 
have heard an answer it becomes further away. 


Dr. Foster: Yes, we can say where they are. The French 
have a 250 megawatt unit operating, which is a fast reactor; 
it is hardly a fast breeder, in that it just about produces as 
much fuel as it uses, or as much plutonium as it uses, so it 
goes along at a constant level. It works very well, but it is 
conservative in that respect, that it is not a real breeder 
and it is conservative in the design of some of its equip- 
ment, notably its heat exchangers and so on. Therefore it is 
not really a prototype. Europe is going ahead, based on 
that, to produce a 1,000 megawatt unit. So I believe fast 
breeders are a prospect for 1995, or the end of the century, 
depending on their success. The French are the furthest 
along, but they have had about two years’ difficulty with 
it. They are getting it going now and we hope that it will 
keep going. The Russians have had one of about the same 
size going and have also had difficulties. They had a 
sodium fire at one point. The Americans are putting a lot 
more money into development. They are not so advanced 
in the production of a proto unit, which will be a few years 
off. They are only at the front end of building one, as a 
matter of fact, so it is 7 or 8 years away before they get to 
the same state of demonstration. However, they have done 
a lot more development work, so if they run into problems 
they may be in a better position to work their way out. As 
you say, the time is moving back on it. 


Mr. Chairman, may I say one thing about the deposit of 
spent fuel and the wastes from the fuel, because there is 
one aspect which I do not believe we concluded. We had 
mentioned the fission products decaying away in five or 
six centuries, but we did not mention the eventual fate of 
the plutonium in those wastes. By the way, I should say 
that we are thinking in the same terms as the rest of the 
world, of taking these glasses and burying them in a deep, 
stable geological formation. All indications are that this 
could be safely buried in the topsoil, but that is just one 
more safety measure and, as Dr. Mooradian said, it does 
not cost very much relative to the cost of the energy. So we 
are sure that we can build something like that which will 
be good for five, six or more centuries if we compare it 
with some of the things that man has built in the past, 
which were much more difficult than this type of mine. 
But then what happens to the plutonium? We could say 
that the toxicity of that material relative to the toxicity of 
the material that originally came out of the mine, the 
toxicity in the ore from which this plutonium was derived, 
would be about ten times as much. We are not discussing a 
big factor and, in fact, if we do the reprocessing we are 
talking perhaps three times. In fact, it is possible to have it 
about the same level as the toxicity of the material in the 
original ore. So we are putting it back about where it was. 
Although I know people point out that it lasts a long time, 
the level we are talking about is very low. 


Senator Godfrey: Mr. Chairman, my question refers also 
to waste. I would like you to put some kind of handle on 
the physical volume, for example at Pickering, where you 


store this waste in the cement structure. How much space 
would be needed for that in 50 years? 


Dr. Foster: The spent fuel storage bay at Pickering, 
which was designed to look after those four reactors for 
ten years, is about—I am doing it from recollection now 
and the appearance of it—30 feet wide by less than 100 feet 
long. However, I have another number. Between now and 
the end of the century in Canada it is predicted that 
nuclear power will produce as much electrical energy as 
was consumed in Canada during the last decade. So, taking 
that amount of electrical energy, the spent fuel from that 
could be stored in storage bays which are typically 25 feet 
deep. The fuel is stored in the bottom 12 feet, because the 
top 13 feet is clear water for shielding. With such a pool, 25 
feet deep and the waste on the bottom 12 feet, it would 
take an area approximately the size of a football field to 
store all the fuel that would produce the equivalent of the 
energy consumed in Canada during the last ten years. 


Senator Buckwold: My home is in Saskatchewan, where 
the Uranium City Eldorado mine is located, which now 
causes some very real concerns as to the effect it will have 
on the community insofar as radiation and other possible 
effects are concerned. I presume that this is a matter of 
concern, but is the fact that even taking uranium out of the 
ground could have possible effects on those who live in the 
area worrying AECL? Certainly there is a very real reac- 
tion in that community. 


Dr. Foster: This particular situation is beyond our 
detailed knowledge, because it is, as you mentioned, an 
Eldorado property and we do not become involved in it in 
any way. The Atomic Energy Control Board, of course, as 
the regulatory agency does. However, from our general 
position, that is interest in nuclear energy in general, we 
are interested in all phases of it, including the mining. We 
would like to see everything done throughout the whole 
program in a very safe and clean manner. Part of that is 
certainly proper management of the spoil from these 
mines, the mine tailings. We must acknowledge that in 
some places in the past these have not been looked after as 
well as they might have been. As I say, I cannot refer to 
any particular situation, but we are concerned that the 
organizations dealing with it do it in a very safe and 
proper manner, certainly from here on. 


The Chairman: Are you a member of the Atomic Energy 
Control Board? 


Dr. Foster: No, I am not, sir. 
The Chairman: Your predecessor was. 


Dr. Foster: Yes, until a few years ago; he was not at the 
end of his appointment. 


The Chairman: Before you proceed to the other subject, 
Senator Bourget, I would like to make a more or less final 
comment with respect to safety. I heard Dr. Mooradian 
mention all the care and measures that you are taking to 
ensure safety, and I am sure that this is done. However, he 
then referred to the dialogue and the growing opposition 
on the part of the public. I do not believe that the discus- 
sion at the moment in the world is exclusively between the 
producers of nuclear energy and the public. There are 
many respected scientists and engineers who are not as 
sure as you as to the safety aspects of nuclear energy. I 
recall, for instance, a statement made by Dr. Alvin Wein- 
berg, a great authority in this field, to the effect that the 
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worldwide construction of nuclear plants will require a 
technological priesthood. 


Personally, I would not want to rely on a technological 
priesthood. I am not all that convinced that we will have 
such a priesthood. It seems to me that the dialogue be- 
tween the optimists and the pessimists at the scientific and 
engineering levels should continue so that the public can 
be assured of the safety aspects. 


Dr. Mooradian: I am not in any way suggesting that one 
should cease being concerned. One is continuously generat- 
ing information. I think it is a very healthy situation to 
have the technology question at all levels. I would be very 
disappointed if, as a result of canvassing members of my 
laboratory, you came up with a consistent view on any 
given question. I ask my people to be original thinkers. 


One does go to the asymptote of truth in this, as one does 
even in the policical arena. I have met Dr. Weinberg subse- 
quent to his making that statement, and a discovery has 
been made since the making of that statement. Prior to this 
it was thought that radioactivity or reactors were a com- 
pletely original in vertion of man. As it turns out, approxi- 
mately one billion years ago there was a concentration of 
uranium in Gabon that reacted spontaneously. It is now 
thougt that there are probably other spontaneous reactors 
that have been produced by nature. I am not completely 
conversant with that technology, but Dr. Weinberg viewed 
this as an extremely important event, both philosophically 
and technologically—philosophically in that man was not 
the originator of fission energy and _ technologically 
because the plutonium found in these deposits resulting 
from that reaction have indeed been found to be well 
sequestered and shielded from the biosphere for a period in 
the order of one billion years. 


The Chairman: Dr. Weinberg, of course, was not the 
only one. I do not think I need pursue this further. I have 
made my point. 


Senator Godfrey: I think it is a very valid point, Mr. 
Chairman. I am wondering how many other scientists are 
of the view of Dr. Weinberg. 


The Chairman: There was also Dr. Lovens 


Dr. Foster: Those two individuals are in quite different 
categories. Dr. Weinberg has been in the business from 
year one. He knows the business very well and has 
expressed this kind of concern. Basically, he is not greatly 
concerned about the safety of nuclear power or going 
ahead with nuclear power. He simply points out that there 
are some difficulties inherent in it that have to be handled 
properly. Dr. Weinberg made the analogy of a priesthood 
being required. That does not seem to me to be the best 
analogy. I think a better analogy is the operation of the 
airlines. Air flight is a business that has grown to be a very 
large international business with many units operating. 
The safety record in fact improves with the development of 
larger aircraft and better methods. So, it is possible to have 
international organzations capable of managing these new 
technologies safely. 


The Chairman: Do you think that the Atomic Energy 
Control Board should do more to inform the public about 
the dialogue which is going on in the world? 


Dr. Foster: That is a difficult question, Mr. Chairman. 


The Chairman: It is part of its mission. 


Dr. Foster: Yes. The role of the Atomic Energy Control 
Board is one of regulation; that is, to keep the rest of us in 
line. Certainly, it should inform the public as to what is 
taking place. However, if it devotes too much of its efforts 
to that aspect of it, it begins to take on the role of promo- 
tion of the business, which might jeopardize its position. It 
has been set up as an impartial judge of what is being 
carried out by the people building and operating these 
plants. 


The Chairman: But as part of its impartial responsibili- 
ty it could gather information on both sides of a given 
issue and sort out the valid allegations from those that 
have no validity, thereby putting the various points of 
view before the public. 


Senator Lang: The public is seeking some such author- 
ity. Your evidence is obviously self-serving as far as the 
public is concerned, so what you say will not count. The 
public is looking for some authority, such as the Atomic 
Energy Control Board, to which it can turn for an impar- 
tial reaction to these concerns. 


Dr. Foster: It is a difficult matter, and I realize how 
difficult it is for the public, who cannot be informed on the 
detail from us and others in the business and then opposite . 
statements from our critics. They do not have any datum on 
which to base the validity of these various statements; 
they do not have anything to relate these statements to. I 
can understand the desire for having a very clear, impar- 
tial referee. There is no easy solution. There is no one who 
we can readily suggest should be that referee. 


I think the Atomic Energy Control Board could do some- 
thing in that direction, Mr. Chairman, but there is a limit 
as to how far it can go. 


The Chairman: It could at least act as a clearinghouse to 
segregate the bad literature or arguments from the good 
ones. 


Senator Stanbury: A very good example of that, Mr. 
Chairman, is a statement which was made at the Habitat 
Conference to the effect that one ounce of plutonium, 
strapped to a piece of dynamite and exploded could cause 
the evacuation of a city the size of Vancouver for perhaps 
100 years. According to the evidence of Dr. Mooradian, that 
would seem to be a bald-faced lie. Yet it is printed and 
distributed, and no one with Dr. Mooradian’s credibility 
has come out and said it is a lie. 


Dr. Foster: We are now getting into the area of explo- 
sions, and so forth. There have been 10 tons of plutonium 
released into the atmosphere. 


The Chairman: Senator Godfrey. 


Senator Godfrey: Mr. Chairman, I do not feel satisfied in 
my own mind that I got an answer to my question. What is 
the conventional thinking in this regard? Are these just a 
bunch of lunatic fringe people, or is there a great body of 
highly scientific, well qualified people who disagree with 
you? Is it just a few people? Just give us some kind of a 
handle so I can say, “Look, they are not a bunch of kooks.” 


Dr. Foster: No. A whole range of people have concern 
about nuclear power and about many other things. You 
have mentioned scientists, and so on, who are very quali- 
fied people. Almost all of them, as far as I know, are 
scientists who do not have direct experience with nuclear 
power. According to the press, one PhD is as good as 
another, or one Nobel laureate is equal to another, but they 
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are in different spheres. You could count on the fingers of 
one hand those scientists who have a real familiarity with 
nuclear power and have expressed concern. Dr. Aikin 
might wish to comment here. 


Dr. Aikin: Yes. As Dr. Foster said, there is a whole 
spectrum of people, and no doubt some of them are kooks 
and are looking for a campaign or something to be against. 
That group should not be ignored, but they can be handled. 
However, there are very serious-minded people, very intel- 
ligent people, who are looking at this whole question of 
nuclear power and they are concerned about the produc- 
tion of radioactivity and saying that we are increasing the 
amount of radioactivity in the world. 


The honourable senator mentioned the Habitat Confer- 
ence. One of the most prominent speakers at that confer- 
ence was Barbara Ward, who came out very strongly 
against nuclear power. I have heard Barbara Ward speak. 
She says that the world had to wait three billion years for 
radioactivity to disappear before life could start, and that 
now we are bringing it back again. There are other people 
like her. They are eloquent speakers and they are very 
sincere, but what they do not know is that radioactivity 
has been present in the world since the beginning of time. 
It is still here. There is a tremendous amount just from 
natural causes. So, people such as this have not really 
evaluated the problem; they do not have the background to 
do so. 


There is that type of person. Then there are others, such 
as Dr. Lovens, to whom the chairman referred, who believe 
that if we continue making technological advancements, 
society will become too complex, that if society has to 
depend on an electrical power system for all its energy 
needs it will be subject to interruptions and failures. They 
believe that life would become too hazardous and they 
would be subject to whoever happened to control the 
switches at the power plants. They are saying that this is 
not socially acceptable to them. They want to have a 
system of energy generation whereby it will be in much 
smaller units, and the individual will have control over his 
energy supply rather than leaving it to a very large system. 


This is a social question which is quite separate from the 
hazards, if they do exist, associated with nuclear power. 
But these things get mixed up, and those who are what we 
might call antitechnocrats, pick on something like nuclear 
power. This is not unique. There are other technologies 
that they pick on, but nuclear power represents one of the 
zeniths of technology. If you are trying to put a stop to the 
growth of technology and the growth of society in that 
direction, then go after nuclear power. There are very 
intelligent people writing books and doing studies on this, 
and I think society needs to be looking at their, arguments 
to decide whether what we are saying is right or not and 
whether we may be going too far in some of these things. 


As I see it, there is a real mix up here between technical 
and social arguments, and I think some of this came out at 
Habitat and it has come out elsewhere. We think we have 
the technical answers. We do not think that we are endan- 
gering mankind by going ahead with nuclear power, but as 
to the broader aspects of how society is going to react to 
growing technology over the next 25 years in something 
that is well beyond scientists alone to say. 


The Chairman: Well time marches on, unfortunately. 


Senator Bourget: Is any international organization look- 
ing into the aspects of this problem? 


Dr. Foster: Which aspects? There are many international 
organizations, Senator Bourget. There is International 
Atomic Energy Agency, of course, which is a daughter, by 
the way, of the UN. The International Energy Agency is 
another one. OECD has an NEA group. There are many 
co-operative arrangements. 


I attended a meeting in Denver, Colorado, about a month 
ago in which it was decided that all the industrialized 
countries should co-operate in the field of waste disposal 
and the preparation of residues from the fuel cycle for 
waste disposal. An ad hoc committee has been organized 
from eight or nine of the industrialized countries to make 
sure that we pool our knowledge in this area and perhaps 
to do joint development. So there is a lot of international 
co-operation in this. 


Senator Bourget: But there is no 


organization? 


permanent 


Dr. Foster: For what aspect? 
Senator Bourget: For the safety aspect. 
The Chairman: And evaluation. 


Senator Bourget: An organization where people can get 
some guidance on this. 


Dr. Foster: Well, the International Atomic Energy 
Agency is one that has taken a particular interest in safety. 


Dr. Aikin: The International Atomic Energy Agency has 
done some very active work in this area over the years and 
they are attempting to set minimum international safety 
standards as guidelines to all nations, and this is designed 
particularly for developing countries getting into nuclear 
power to give them some guidance as to what safety stand- 
ards they should insist upon. This is a permanent organiza- 
tion studying this, and under the International Energy 
Agency there is a permanent sub-committee of the R&D 
section dealing with safety, nuclear safety and radioactive 
waste disposal. 


The Chairman: But would that agency be more or less 
in the same potential conflict of interest situation that you 
are in? 


Dr. Aikin: That may well be because they are interested 
in seeing to it that the members of the IEA have sources of 
energy. 


Dr. Mooradian: There is one other international agency 
that has been in existence for a very long time. It was 
instituted after the introduction of X-ray technology. This 
agency is completely impartial in that it draws its member- 
ship from the scientific community associated with genet- 
ics, radiation biology and so on. It reads the entire litera- 
ture produced in the world on this question on what are 
safe limits and what are the consequences of increased 
radiation. They set their standards. It is called the Interna- 
tional Commission on Radiological Protection, and it is 
independently funded as well. It sets the standards which 
all countries use as the maximum standard for the public’s 
exposure, and I think our own control board uses the 
standards of the International Commission on Radiological 
Protection in setting the criteria for the operation and 
safety of Canadian piants. 


The Chairman: As you know, the Atomic Energy Con- 
trol Board was not on our list of agencies that we expected 
to hear, but the committee may decide later that we should 
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hear them, perhaps later in the fall, because there is a great 
deal of interest in this aspect of the matter, and since this 
is the Canadian agency which has that mission we might 
decide to hear them later. 


Senator Bourget: Another objective you had in the past 
was to offer an economic plant for the export market. May 
I ask what kind of results you have had so far with respect 
to the sale of the CANDU system and what are the pros- 
pects for the future? 


Dr. Foster: As you probably know we sold a plant in 
1973—the contract went into effect in April, 1974—to 
Argentina and another to Korea which went into effect in 
January of this year. So those were the two sales that were 
effected of two 600-megawatt plants. Then there were the 
earlier sales to India and by Canadian General Electric to 
Pakistan. In addition we are negotiating a licensing agree- 
ment with Italy for the construction of CANDU type reac- 
tors in that country. We have negotiations going on with 
Romania. Of course the countries who have already bought 
CANDU reactors would like to continue with the CANDU 
program and obtain more CANDU reactors. That is to say 
that Korea and Argentina would like to have had two units 
rather than one. But there are no active negotiations going 
on with respect to those. It depends on the availability of 
financing and other things. But the interest is there. 


We are also having preliminary discussions with Mexico. 
They have two light water reactors under construction but 
they are interested in having a CANDU reactor program 
too. 


Dr. Aikin: The whole question of export is something we 
are again having very seriously reviewed interdepartmen- 
tally. There has been, as you know, a lot of criticism and 
questions have been raised about the export of CANDU 
plants to countries around the world, and we have certain 
guidelines that we work out together with the Department 
of External Affairs. We certainly clear with them before 
we show any active interest in any particular country. But 
basically our marketing has been a response type market- 
ing, that is to say we do not send people out trying to sell 
the CANDU reactor; we have only responded to expres- 
sions of interest on the part of other countries who would 
like us to talk to them about the possibilities of providing 
CANDU reactors. So because we have only a response type 
of operation we only have at the moment two people 
actively involved in a marketing program, and one of these 
deals part time with other things as well. 


Senator Bourget: This kind of marketing is about the 
same as existed when your organization appeared before 
our committee in 1968. At that time also you only had two 
men. Have you improved your marketing system since 
then? 


Dr. Aikin: We have improved our marketing system. We 
have doubled our staff. We had two then and we still have 
two, but if you count the president and myself then we 
have four, and we have learned a lot on how to go about 
this. We are supported to a considerable extent by the 
engineering organization in Toronto which prepares the 
technical proposals, and then the drafting of contracts and 
so on which is done here in Ottawa. So in effect I should 
say that there is a back-up staff that adds many more to 
the two people actually doing the marketing work. But we 
have not—and I think I should emphasize this—pushed 
this perhaps to the extent that many people believe that we 


have. We have not gone out pounding doors around the 
world. 


Dr. Foster: Perhaps I should add that there is a limit to 
what we should be doing here anyway; that is, we do not, 
as a country, want to bite off, more that we can chew. The 
program in construction of nuclear power plants in Canada 
through the ’sixties and early ’seventies was about one unit 
a year. Then in 1973 the Ontario Hydro program expanded. 
In addition, two other provinces, Quebec and New Bruns- 
wick, got into the field. In the early ’eighties—which 
means we are doing the engineering and manufacturing for 
it now—our domestic program will step up to three or four 
units a year. In addition, we have sold these two units 
overseas, so that makes it perhaps four or five a year, 
stepping up from one or two. 


Senator Bourget: So you are limited. 
Dr. Foster: There is a limit. 
Senator Bourget: Depending on the size of the plant. 


Dr. Foster: There is a limit to how rapidly we can 
expend, depending on the engineering capability, the 
manufacturing capability, heavy water production capabil- 
ity, and the scope of financing available and so on. All. 
these things put a limit on it. We cannot be too aggressive 
at the sales end and not be able to follow through with 
producing the plants. 


Senator Lang: Is foreign interest confined to the Picker- 
ing type CANDU or does it extend to the Gentilly type 
CANDU? 


Dr. Foster: Just to the Pickering type. This is because it 
is a demonstrated system in commercial sizes, whereas the 
Gentilly plant is an experimental unit to test a new 
alternative. 


Senator Bourget: That was the purpose of the Gentilly 
plant, just as an experimental basis? 


Dr. Foster: Yes, to test the idea of using ordinary water 
as a coolant instead of heavy water, and using it in the 
direct cycle; that is, steam going directly to the turbine. 


Senator Bourget: So there would be no commercial in- 
terest in purchasing the Gentilly reactor? 


Dr. Foster: Not until there are commercial applications 
of it. We see possible commercial applications some years 
away in connection with the thorium cycle or a cycle in 
which there is fuel recycle. 


Senator Stanbury: I am a little disturbed because of the 
philosophy involved here in connection with the aggres- 
siveness of selling. If we have a principle against selling 
the equipment, I understand that, but I gather that the 
principle on which we have been operating is that we are 
interested in selling. What you have been telling us 
reminds me of what of former Minister of Industry, Trade 
and Commerce told me at one time when I was complain- 
ing about Canadian businessmen not being out in the 
world. He said, “You know, Dick, we don’t export. We 
permit others to import from us.” I think that is generally 
the attitude of Canadian businessmen. 


Here is a program into which we have ploughed multi- 
millions of dollars in research and effort, of people like 
yourselves and many others, but then we are not equipped 
to go out into the world and sell it and get the advantage of 
it. What is the basic problem there? Is it because Canadian 
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industry has not responded to the opportunities? Is it 
because you have not done something that you should have 
done? Or is it because there are political decisions that 
have been involved that have prevented it? Why would we 
spend all this money and effort over all this time to 
develop a great technology, which we say is leading in its 
particular field in the world, and then not be prepared to 
go out and sell it aggressively in the world? 


Dr. Foster: The reason for the development, of course, 
was for our domestic requirements. That was the basic 
thing. The country is employing it as it needs it. Ontario 
Hydro is applying nuclear power at the rate it wants to in 
its system. Other things are determining the rate at which 
its system is expanding, but at least within that it is 
applying nuclear power to the extent it wants to.. In 
Quebec, our Gentilly-I unit is down there; they have 
bought their first one, which is building now, which will 
gradually bring them into the nuclear field in a big way 
after their hydraulic resources are gone, or developed as 
far as they want to, in the late, eighties. The Maritimes are 
now getting into nuclear power; it is the natural future 
energy resource for them, and they are getting in at a good 
time. There is no inhibition on the part of any of these 
utilities against applying nuclear power; there is no prob- 
lem there. 


When we think of expanding into the overseas market, 
domestic growth is putting quite a load on all facets of the 
business and we are adding to that with these two units 
already in Argentina and Korea. There will be other units 
following that. However, there is a rate at which we can 
sensibly expand and have capable people to do all these 
jobs. The engineering gets stretched; deliveries of equip- 
ment are late, although I am not saying the manufacturers 
are not meeting the demand, but they are stretched, they 
are working hard to do it. There is a limit to the rate at 
which we can do this; there is a limit to how much we can 
add on top. That is the only thing. 


Senator Lang: What wort of agreement is the Italian 
agreement? You say there is a limit on your capacity. I 
presume there is no limit on the ability to license. 


Dr. Foster: Even with respect to the ability to license, it 
means transferring information in a way that they can use 
it. Let us take the Italian agreement as an example. There 
is a licence agreement for which we will receive royalties, 
and we provide them with information which enables them 
to design and build plants. They cannot just take that 
information and do the job. On the first job there is also an 
engineering consultantcy agreement that will involve us in 
a very material way; not as much as if we were to do an 
export job ourselves, but very nearly the same as if we 
were doing the engineering for one of our own export jobs, 
and in certain technical areas just as much. There is the 
same kind of limit. 


Senator Lang: The supply problem is theirs, not yours? 


Dr. Foster: That is right. They supply the equipment. 
But even then, some of the equipment for the first units 
must come from Canada. In a licence arrangement that is 
not so demanding on Canadian industry. 


Senator Lang: I have a very strong impression, perhaps 
incorrectly, that the requirements we are imposing on 
purchasers of nuclear machinery from us are an inhibiting 
factor in any event in the foreign operations of AECL. 
Would you like to comment on that? 


Dr. Foster: You mean the safeguards requirements? 
Senator Lang: Yes. 


Dr. Foster: Some of the safeguards requirements are 
difficult for a recipient country, because this infringes on 
their sovereignty. However, all the supplier countries are 
working together to establish a consistent set of require- 
ments. I think you find the same thing in reading accounts 
from the United States; it is pointed out that this is inhibit- 
ing their sales because their requirements are so restric- 
tive. I think in that sense it washes out. 


Senator Lang: Except for France. 


Dr. Foster: No. To be fair to France, I think France has 
come a long way towards co-operating with other nations 
in this suppliers’ group. In my opinion today there is a 
much more consistent relationship among all the industri- 
alized nations in selling in the world than there was two, 
three or four years ago. 


Senator Godfrey: How do you price these international 
sales and domestic sales? Do you amortize the research and 
development? Do you make money, or lose money? On 
what basis do you charge Ontario Hydro, for instance, for 
all the work you have done throughout the years? Some- 
how we must have a proper bottom line to the balance 
sheet. 


The Chairman: And how much will we lose on the work 
with Argentina? 


Dr. Foster: Any real major profit at the bottom is a long 
way off because, as I say, our job is in the promotional end, 
to get it going. However, let us take, for instance, the work 
we do for Ontario Hydro. There we act as an engineering 
consultant; we charge them our costs, plus a percentage 
which covers our overhead expenses, plus a certain 
amount, which has been 15 per cent of the cost of our 
engineers, draftsmen and other people directly concerned 
in the work, which we use to defray the cost of develop- 
ment to some extent. 


Other things we do in working for Ontario Hydro 
include some development work, for which they pay 
directly. There are some programs, such as prototype test- 
ing, for instance, with a new fueling machine design. We 
are testing that equipment, though to go on an Ontario 
Hydro job. We charge them, or whoever it may be, if it is 
the first benefiting project, 25 per cent of the cost. We then 
hope to recover the remainder of it on later projects. So 
some of the costs are picked up in that manner. For any 
testing done just as a service because of our facilities, we 
charge them. 


When we come to export work, it is a different matter, 
because it is not a cost-plus-a-fee type of operation, but a 
firm price. By a “firm price” we mean that there is a base 
price. We put a lump sum on a certain scope of supply, 
with an escalation formula for which Statistics Canada 
indices are used as a basis. How we do on that project 
depends on how good our estimate is and then how good 
our performance is after we have got the job. Again, our 
interest is not just—this is the dichotomy, or the ambiva- 
lent position in which AECL must be. We are the agent of 
the government in addition to being a commercial organi- 
zation in this business and we cannot think as can an 
ordinary commercial company. That is, we put more stress 
on Canadian content, at some sacrifice to our balance 
sheet. That is a little more in that direction than in the 
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case of a normal commercial company. So that affects the 
type of results we produce. 


The Chairman: Delays in reaching agreements and 
inflation would, perhaps, be other elements? 


Dr. Foster: Yes, sir. 


The Chairman: How much would you lose on the Argen- 
tina deal? 


Dr. Foster: We are not in a position to give a number yet. 
We have a pretty good estimate of that today, but we are at 
the stage with the client, the Nuclear Energy Commission 
of Argentina, at which we have agreed in principle and are 
now writing the amending agreement in detail to cover the 
effects of this inflation. I should say that Argentina has 
been very co-operative in this matter. 


Senator Lang: They understand inflation. 


Dr. Foster: Yes, they understand inflation very well. 
However, we are at the stage of writing the changes in the 
amending agreement now in detail. That will have to be 
approved by the governments when it is completed. So we 
are not in a position yet to divulge a number. However, it 
is a considerable reduction from the number of approxi- 
mately $100 million which we gave a year ago. 


The Chairman: How about South Korea? 


Dr. Foster: South Korea is a different type of contract, in 
that it was not competitive tendering, but a negotiated 
contract and it was two years later. So we had better 
information on the design of the plant we were offering 
and the likely cost of components. Because it was not 
competitive and could be negotiated there is a normal 
escalation provision. One of the difficulties with the 
Argenina one was that there was a ceiling required on 
escalation, that is, escalation up to a certain ceiling, and 
there is nothing like that contained in the Korean agree- 
ment, so it is a substantially better contract than that with 
Argentina. 


The Chairman: If we have a kind of passive attitude 
toward sales abroad, would we not expose ourselves to 
getting the worst clients in terms of financial risk or 
military risk? Rather than selling more nuclear reactors, 
should we not pick our countries for sales? I would prefer 
Mexico. 


Dr. Aikin: I should not have given the impression that 
we take a really passive attitude to this. We do encourage 
certain countries and are very much attracted to Mexico 
and hope to actively pursue that matter this fall. However, 
we do make selection of countries and go after those where 
we believe we have the best combination of possibilities 
and where the situation is favourable to us. 


We recognize that some industrial countries will not buy 
a series of plants from us, but desire a licence and this is 
why we deal on the licensing route with countries such as 
Italy, Rumania and so on. Most countries are looking for an 
independence whereby they will be able to build their own 
nuclear power plants, recognizing that they cannot afford 
to continue importing them. These are the markets which 
we are entering, whereas the Koreans want a turnkey job 
in order to stimulate their own industry and we are limited 
on the amount of financing that would be put up for 
subsequent units. 


No, I believe I over-emphasized the smallness of our 
staff on this matter but, in fact, we are looking for jobs. Do 


not get me wrong; we would very much like to sell one 
plant a year. 


Senator Lang: Shouldn’t the U.K. be a pretty good target 
right now? 


Dr. Aikin: Yes, I could go into the situation in the U.K. 
They have very much excess capacity in power generation 
at the moment. Their average load factor last year on the 
CGB system was 40 per cent of their installed capacity, so 
that they do not need to build plants for several years yet. 
This is why their whole program is just stalled. 


Senator Bourget: Who are your strongest competitors 
for sales in foreign countries? Is it the United States? 


Dr. Foster: It used to be the United States, but they have 
not sold many in the last couple of years. They were 
beginning to worry about this, but have just made some 
sales in Spain. Germany and France are the two coming 
countries in international sales. That is, they have made 
more sales recently. France for instance, has sold a couple 
of units to Iran and a couple to South Africa. Someone told 
me they were selling one to Korea, but I have not seen any 
confirmation of that. 


Senator Lang: Pakistan? 


Dr. Foster: Yes, Pakistan; they are selling a fuel reproc- 
essing plant. 


Senator Bourget: That is not yet settled. 
Dr. Foster: No, that is not settled. 


Senator Bell: And it is only rumour that anyone is 
selling to Uganda. 


Dr. Foster: Yes, that is only a rumour. 


The Chairman: Great Britain is out of that market 
completely now. 


Dr. Foster: Yes, they do not have a plant to offer. 


Senator Lang: Their technology seems to be in a bit of a 
shambles; am I not correct in that? At one time, the United 
Kingdom seemed to be making overtures to Canada to 
collaborate with them on this program. 


Dr. Mooradian: Two years ago, the United Kindom 
adopted the steam generating heavy water reactor, which 
is similar to our Gentilly-1, boiling light water reactor, 
except it uses enriched fuel instead of natural uranium. 
The U.K. had adopted it as the reactor it would develop for 
its future program. As recently as the beginning of this 
year, they were planning to commit half a dozen of these 
units—four for England and two for Scotland; but, as Dr. 
Aikin indicated, there is no requirement for power plants 
of any kind in the U.K. right now. This lack of requirement 
has created a problem for the U.K. in that if there is no 
pressure for decision, then all of the bright ideas get 
considered and reconsidered. As a result, there has been a 
great deal of rethinking of the SGHW design during the 
course of this delay. 


Senator Stanbury: I believe Dr. Aikin mentioned the 
sale to Spain. I was in Spain about a month ago. I was 
aware of the fact that we were selling large amounts of 
uranium to Spain and that we had some difficulties with 
that contract. I was also aware that a Spanish government 
agency is involved in a joint venture with some Canadian 
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companies, and others, in searching for uranium in 
Canada. I was informed that Spain is planning to build 
some 21 plants over the next six years. It already has three 
or four plants in operation. 


Can we not get any benefit tagged on to the sales 
contract in the way of the sale of uranium to these coun- 
tries? Perhaps we are not in a position to participate in 
that type of development, but that would seem to be the 
type of commercial development that would be ideal for us 
to tag on to, using our supply of uranium as part of the 
benefit as a result of using Canada as the supplier of 
plants. 


Dr. Foster: This has been considered, senator, but no 
action has been taken in that direction—that is, to tie 
CANDU sales to uranium sales. Perhaps it requires further 
consideration. Spain is exhibiting some interest in CANDU 
reactors. It has a planned program of about 20 light water 
reactors and has, I believe, three in operation. It is express- 
ing an interest in CANDU reactors. 


Senator Bourget: Just one final question on sales. Does 
the federal government assist you in financing or subsidiz- 
ing these sales? 


Dr. Foster: Not directly, senator. Of course, the EDC, the 
Export Development Corporation, finances these sales in 
the same way it finances the sale of any equipment from 
Canada. Other than that, there is no subsidy. 


Senator Godfrey: You refer in your brief to the purchase 
of the Port Hawkesbury plant from Canadian General 
Electric Company. Were they willing sellers, or was it 
simply that there was a restricted market for the plant? 
Did the Canadian General Electric Company want to sell it 
to Atomic Energy of Canada Limited? 


Dr. Foster: They were willing sellers at the time. The 
Canadian General Electric Company had a contract for the 
supply of heavy water which did not allow for escalation. 
It could not be adjusted, which made it very unfavourable 
to CGE. At about the same time, the U.S. parent company, 
GE, was wrestling with the question of whether to become 
involved in the enrichment business, and it came to the 
conclusion that enrichment was a business for government 
and not private enterprise, as a result of which it dropped 
out of that field. 


There was parallel thinking between CGE and GE in 
this regard. Of course, Ontario Hydro was then in the 
Bruce Heavy Water Plant, which reinforced the general 
idea in the company as a whole that this was a field for 
government. All of these things led to CGE willingly 
selling the plant to Atomic Energy of Canada. 


Senator Godfrey: You mentioned the fact that it had an 
unfavourable contract. Did you inherit that contract when 
you bought it out, or did that contract influence the sale 
price? 


Dr. Foster: Atomic Energy of Canada was the customer. 
However, it was impossible to make any change in the 
contract. There was an arrangement for the sale of that 
heavy water, too, to Ontario Hydro. It was not possible for 
us to make a change in the contract. 


Senator Godfrey: Approximately how much money was 
involved in the pruchase of that plant? 


Dr. Foster: Approximately $66 million. I say “approxi- 
mately,” because the payments total $93 million over a 
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period of years. The present worth is calculated to be $66 
million. 


Senator Bourget: Dealing with the sale of isotopes and 
the cobalt-60 machines, do you still have a promising world 
market for those products? 


Dr. Foster: Yes. Perhaps Dr. Aikin could speak to that. 


Dr. Aikin: Dealing with the sale of isotopes, at one time 
there was a broad spectrum of isotopes sold for research 
purposes, medical purposes, and so forth. The number of 
isotopes that are now being sold has been greatly reduced 
around the world, with a concentration on particular ones. 
For medical diagnostic purposes now they use the techneti- 
um isotope, which is very short-lived, and this is produced 
right in the hospitals. We produce the molybdenum-99 
from which the technetium is formed by radiactive decay 
of molybdenum. This market is building up very rapidly. 
We have gone from virtually no sales, or very little in the 
way of sales, three years ago, to about $3 million worth of 
sales this year. We have become a major supplier of this 
material. 


Dealing with the cobalt side, the principal use for cobalt 
was in medical beam therapy units for cancer treatment. 
Linear accelerators have now entered this field. We 
expected that we might get very severe competition and be 
eliminated from this market. In fact, the sales of the cobalt 
units have remained high. We are still selling about 50 a 
year. We are also getting into the accelerator market, 
which gives a more variable energy for the radiologist to 
use in these treatments. 


The other area in which it was hoped there would be a 
large market generated for cobalt had to do with radiation 
sterilization of medical products, sterilization of food for 
preservation and for chemical reaction, and for specialty 
products. This market has not developed to the extend 
anticipated, although we have sold over 20 plants for radia- 
tion sterilization of medical products. We supply most of 
the world market in that area. We are not selling them as 
fast as we had originally hoped, but there are indications 
that the market is picking up again and we are hopeful 
that we will be able to continue to sell in that field and 
start making some money. 


Senator Bourget: Thank you. 


Senator Lang: From what you said at the outset, Dr. 
Foster, I presume you envisage that the R&D activities of 
AECIL will continue ad infinitum? 


Dr. Foster: As far ahead as we can see, anyway? 
Senator Lang: Yes. 


Dr. Foster: Yes, very much so, senator. We envisage that 
these R&D activities will continue to expand in support of 
nuclear power programs, medical radiation, and in biologi- 
cal and other areas. 


Senator Lang: I made that remark and asked the ques- 
tion because there have been some assumptions that since 
its inception AECL was to perform a particular function 
by government because of certain circumstances at that 
time. It was assumed that when the establishment of a 
viable nuclear energy base was founded in Canada, AECL 
would foster technology in the private sector of the market 
place. This is being presumed by some people but I take it 
that you are here to stay as far as we can foresee. 
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Dr. Foster: The point is that there is a long-term rela- 
tionship concerning nuclear power stations, and we have 
been responsible for a certain amount of this. We move up 
to a certain point, but there is a need for improvement, let 
us say, with reactors or in the fuel cycle that we were 
talking about, and so on. 


Again, if we can go back to the aircraft industry, the 
money spent in that industry is a continuing matter. It has 
required the infusion of government funds and efforts 
throughout its course. The same is true with respect to 
nuclear energy. As soon as part of it can be done by other 
organizations, we would like to see this done. For instance, 
the amount of engineering that we are doing in connection 
with power plants for Ontario Hydro is diminishing. 
Ontario Hydro are picking up more and more and we are 
only too happy to see them do it. 


In the marketing of reactors overseas, we would like to 
see customers get to a more sophisticated point so that 
they buy more, like domestic customers, and not accept 
jobs with big financial and technical resources behind 
them. We would like to see them prepared to buy plants in 
parts, the way they buy other conventional plants, so that 
engineering construction organizations from Canada 
would be involved rather than our being involved. We 
would look after getting the plant to the dock site and have 
everything else done overseas, so that when private organi- 
zations could take over we would be only too happy to see 
them do so. 


The Chairman: If they cannot do it domestically how do 
you expect them to develop a capability in the internation- 
al market? 


Dr. Foster: They are doing these things domestically. In 
the case of Ontario Hydro, Ontario Hydro does the con- 
struction itself and the design of the conventional end of 
the plant, and they purchase all of the equipment. We 
produce the specifications, and so on, and if we go to New 
Brunswick, which is a good example, they are doing the 
engineering of the conventional end, with some assistance 
from consulting engineering organizations, and they are 
managing the job in the field. We are not. Now, we do not 
have a technical contract with New Brunswick to supply 
the power plant; they are dealing with it in pieces. This is 
what we would like, to have Canadian commercial organi- 
zations take the responsibility for putting the overseas 
plant together. 


Senator Lang: Of course, my remark was really directed 
towards an effort to foster technology in the Canadian 
scene. 


I notice in the government’s Scientific Activities Survey, 
‘15, you have expenditures in the universities of some 
$717,000 out of a total of some $90 million, which would 
seem to me to be a very modest commitment to university 
research considering the nature of your activities. 


Dr. Mooradian: Perhaps I could pick that one up, and 
part of your previous question, Senator Lang. We are not a 
granting agency; we contract with the universities. In that 
way we are quite different from the NRC. NRC receives 
proposals for grants from universities, and this is one of 
their major functions—the development of the scientific 
infrastructure in universities. We are very crass in our 
dealings with universities. We only pay for something that 
we want from them in the area of special expertise. For 
example the University of Waterloo has a very good 


hydrology department, and we contract with them to do 
hydrological surveys. 


Our terms are quite different, but we do assist the 
universities in several other ways. We assist them in the 
development of curricula; we assist them in giving them 
free use of any specialized equipment we have and some of 
our equipment is used to the extent of about 50 per cent by 
the universities. We operate the equipment and the scien- 
tists are free to use it. We have attachments from universi- 
ties and we do a lot of lecturing at universities on their 
behalf in our specialized field. We also take industrial 
internships for students. Some of our staff sit on Ph.D. 
examinations, for example, and some of this Ph.D. work is 
done in our laboratories. But our relationship with regard 
to direct expenditures with universities is strictly on a 
contract basis. We ask the universities to do work that we 
want done. 


Senator Lang: What I think I might be concerned about, 
and perhaps unnecessarily, if I were in your position 
would be the virility of my own R&D and in-house effort. 
Taking the lifespan of AECL right now, what is the aver- 
age age of your researchers? 


Dr. Mooradian: Between 37 and 38. 


Senator Lang: You are getting to the danger point. You 
obviously have to look now to Canadian universities for 
replacements for your most creative minds for the next 
decade. Are those men there? 


Dr. Mooradian: Well, as you are probably aware, we 
have a summer student program as well which is meant to 
get intercourse with the universities at the graduate stu- 
dent level. This year I have had to trim that program back 
to about the same percentage as others in this austerity 
year. But we have a significant influx every year of stu- 
dents from the universities, and the greatest value of that 
program is to bring these young people in so that they can 
assess us and we can assess them and produce mutual 
stimulation as between the universities and the laborato- 
ries. We give something like 300 lectures a year at universi- 
ties, and we have university staff called in in a co-opera- 
tive program. We do not hesitate to consult with them. 


But it you are asking as to whether I am concerned about 
the infrastructure of the scientific community, then that is 
another question. If I may, I would like to get back to part 
of your original question. We have learned some things in 
the laboratory over the past 20 years and one of these is 
that building a device and building an industry differ by 
about two orders of magnitude. Building Douglas Point 
and doing the technology for that, and building the basis 
for a Canadian nuclear industry differ by some orders of 
magnitude, and I would like to give you some examples of 
how some of our effort is now being applied in getting it 
out into industry. We are operating reactors and the excel- 
lent operating record at Pickering is not an accident. We 
work like hell to keep that thing with that kind of pace. 
You get a leak in a boiler tube. The problem; how do we get 
in, out, with a minimum of down time and have the service 
available to the utilities of the country that continue to 
draw on the laboratory. We took that problem, developed 
an automatic device, brought in the industrial inspection 
agency, trained them right at that point while we were 
developing the device. The first opportunity came up on a 
leaking boiler tube in Pickering and we were able to get in, 
find the tube, seal it, and get out of the place and get the 
plant back in operation in 48 hours. Now there are hun- 
dreds of thousands of tubes in that plant, but the impor- 
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tant thing is that when the next boiler tube leaks these 
people do not have to come back to Chalk River because 
they are brought in on the technology immediately. So we 
are getting feedback problems from the operating reactor 
as to the viability of the reactor. 


Another problem is how to control the radiation levels in 
the out-reactor circuits. The control board has very strin- 
gent regulations on the radiation that each individual can 
receive. It takes very little material to become radioactive 
to settle out in the circuits. We have a major program to 
bring people in directly from the operating reactors and 
bring them into the laboratories as a team. We have about 
three different lines of attack on this, and with very good 
results so far. When we are finished that job we will have 
people who can make purification equipment in this coun- 
try. With regard to water leakage, there was not a valve 
available that would meet the criteria that we wanted. We 
worked with two valve suppliers in this country and as a 
result the export sales of nuclear valves is larger than the 
domestic sales at the moment. But we developed the valve 
type in collaboration with the industrial contractor. We 
have done that kind of work under industrial contract, and 
this in a different type of ball game entirely from sitting in 
a laboratory trying to come out with a unique piece of 
equipment. It takes time and it takes money and it takes 
major intercourse to even develop a sense of mutual 
respect—for the industrial supplier to think of us as some- 
thing more than eggheads who do not know which side is 
up because we have never been in the crass commercial 
game, and for us to respect them for the experience and 
technology they have. That is a three-year job. 


Senator Lang: You indicated that you might be willing 
to comment on the general scientific infrastructure and I 
think the committee might like to hear your views. Dr. 
Gray when he was here in 1968 was predicting a pretty dire 
future for our physical scientific community in view of our 
overproduction of Ph.D.’s at that time. I do not know what 
happened to that overproduction; perhaps they have all left 
the country as Dr. Gray predicted. But we seem to be badly 
out of balance. 


Dr. Mooradian: Well, I have no precise numbers on this, 
but. it would not worry me that there is not a university 
job or an apparent research job in a government laboratory 
for a Ph.D. who has graduated. What would worry me 
would be to have Ph.D.’s who do not have the get up and go 
to find the niches that are required in the industry to make 
use of themselves. We have been in the state of almost 
total feedback for a period of between 10 and 15 years in 
just generating the Ph.D.’s required to expand the univer- 
sities to a level thought to be necessary to produce the 
technological talent which this country is going to need. 
We have gone through an era during which the universities 
have been introspective and had to be just to build the 
educational infrastructure required. Now we are going into 
another era where we have developed our talent for pro- 
ducing first-rate people and the next question is, “How do 
we use them?” 


The next question is: How do we use them? At least we 
are in that sort of enviable position. If the academic atti- 
tude and the industrial attitude overlapped to any great 
extent at the moment, I do not think I could support that 
statement. If I said that the pressure is developing now to 
get the first-rate talent diffused into our industrial infras- 
tructure, I think that is correct, and it does not worry me a 
bit to find the best people in our country diffusing. We 
come across companies that badly need people but do not 


realize it. We have had a manufacturer come out with a 
loss of $300,000 worth of tubing in one batch because they 
did not have a metallurgist. That is one of the largest 
engineering companies in this country. We cannot afford 
that kind of thing. 


It does not worry me to see us developing large numbers 
of first-rate, highly-trained people. To do that the time 
constant is something like 15 to 20 years. If we want to 
turn that off, we had better be very sure that we know the 
future is not going to need them. What I can see for the 
future are two major problems. We have got almost to 
rebuild the whole energy system—and nuclear energy is 
only one part of it—and we have got to start supplying 
food and shelter for a very much larger number of people 
in this world. We have got everybody demanding that the 
ratio of leisure time to production time should increase, so 
our productivity has to increase. We have got lots more 
leisure and non-productive hours to support with produc- 
tive hours. The only way I can see those productive hours 
increasing in value is to improve the technological posture 
of the country. That is the only device I know. I have not 
seen a union contract yet that asked for less money and 
longer hours. 


The Chairman: Not even at Chalk River. 
Dr. Mooradian: No, and I have got 14 of them. 


Senator Godfrey: I used to argue when I was with the 
Canada Council that surely there were other uses for 
Ph.Ds except being university professors. 


Dr. Mooradian: They are well trained. When I graduated 
with my Ph.D I did not give it much value. It was only 
about three years later that I realized I was thinking about 
things in a different way from somebody who did not have 
a Ph.D. 


The Chairman: Perhaps we should now move to the 
relationship between AECL and industry. 


Senator Bell: Before we do that, I should like to ask one 
question. I am curious to know why you stopped work on 
the organic coolant. 


Dr. Foster: The basis of your question must be that you 
know that technically it looked pretty promising, and it 
still does. We have had loops in the reactor out there, 
operating at conditions bordering on conditions that would 
be good for power generation. Certainly it has certain 
attractions—more efficient cycle, which is worth some- 
thing, lower activity in the cooling circuit most of the time, 
which is an advantage, people can get around the equip- 
ment and so on. It has these technical attractions. How- 
ever, getting from a technically successful demonstration 
on that scale to full commercial application is a very big 
operation, which requires the co-operation of many impor- 
tant organizations. Utilities could not afford to feel that a 
major piece of plant on their system was dependent on a 
very small development base. The water reactor business is 
an international business. We are using heavy water and 
natural uranium instead of light water and enriched urani- 
um, but it is uranium oxide in hot water systems and so on, 
so what we are doing all around the world is very con- 
sistent and inter-supporting. 


To take the organic system through to that kind of stage 
requires a very big co-operative effort by many organiza- 
tions, and in my opinion not just in this country. We have 
not forgotten about it. Twenty years from now it may be 
very worthwhile to develop that system, to use the thorium 
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cycle, and we will have a much bigger base, all of us in this 
field, in nuclear power, and it may very well be an attrac- 
tive system to take up at that time. However, we do not 
have to have it now, and there are not the big resources 
necessary to take it through to completion. 


Senator Bell: So it was not a bad mousetrap? 


Dr. Foster: No, it looks like a pretty good mousetrap; I 
think it will catch mice. 


Senator Yuzyk: Before you leave the subject, Mr. Chair- 
man, I should like to ask this question. Fossil-based fuels 
are exhaustible, of course, and unrenewable. 1 suppose 
atomic energy is classified as a renewable source of energy, 
is it? 


Dr. Foster: No, not really. It has a limited resource. Of 
course, the total quantities available in the earth’s crust 
are very great. We do not know yet what the concentra- 
tions are or the effort required for recovering them, so we 
cannot say just how big these resources are. Of course, we 
have very efficient systems in prospect for exploiting 
them. They are big resources, but they are of the same 
nature as fossil resources. 


Senator Yuzyk: But it is more long range? 
Dr. Foster: Yes. 


Senator Yuzyk: That leads me to this question. Today, 
scientists, governments and people are considering a more 
permanent basis of energy, namely solar energy. I am sure 
that you must be thinking along these iines, how you can 
relate atomic energy to the production of solar energy. Are 
you working in that field at all? 


Dr. Foster: We are not doing any active work on the 
further exploitation, as I prefer to call it, of solar energy. 
After all, we are dependent on the sun for 99.5 plus per 
cent of our energy, and what we are talking about here is 
that extra bit of energy that we need and want in a 
particular form in the right place, such as light, heat and so 
on. The attraction of solar energy, as you say, is that it is 
renewable, it is continually arriving. Weli, almost continu- 
ally arriving. 


Senator Stanbury: Except at weekends. 


Dr. Foster: Yes, that is right. It may be possible to 
exploit it in better ways for home heating. We use it to 
some extent now, in that the brick wall at the south end of 
the house does part of the job. We have an interest in solar 
energy and the further exploitation of it. It is just one 
other source of energy that will be very valuable in the 
future, but we are not ourselves doing anything directly on 
it at the moment. 


Senator Yuzyk: I just wanted to know if you are think- 
ing about it and I am sure you are, because there are more 
applications for solar energy than just heating buildings. It 
will be possible in the future to see many valuable uses of 
solar energy. 


The Chairman: Again, we will meet witnesses this af- 
ternoon who will be more directly involved in this. May we 
return now to the relationship between AECL and indus- 
try in relation to the make-or-buy and the contracting-out 
policy? 


Senator Bourget: What proportion would be contracted 
out to industry? 


Dr. Foster: In the way that MOSST tabulates this infor- 
mation, my recollection is that it is approximately one- 
third, 20 related to 50, of our expenditure. However, when I 
was looking back at what Dr. Gray had to say at the 
session in 1968, it depends on how the bookkeeping is done. 
Of the money we spend in-house, much goes out to indus- 
try and it is not all salaries of AECL personnel. Much of it 
is for the purchase of equipment, which requires a certain 
amount of development by that organization and an 
upgrading of their capacities in order to provide such 
equipment. However, basically the way MOSST handles it, 
it is about one-third. 


Dr. Aikin: It is a quarter. 


Senator Bourget: Is it $40 million out of $96 million? 
Intramural activities is $81 million. 


Dr. Foster: It is approximately $27 million out of $90 
million; about 30 per cent in that case. 


The Chairman: Could we be sure as to these figures? $96 
million is the total R & D expenditures? 


Dr. Foster: $90.5 million using this tabulation and $26.9 is 
in Canadian industry; $62.08 is intramural. 


Senator Lang: I believe these are Statistics Canada 
figures. 


Dr. Foster: Yes, produced for MOSST by Statistics 
Canada. 


The Chairman: Has this been increasing, or decreasing 
in the last few years? 


Dr. Foster: No, I believe the ratio has been approximate- 
ly the same, 22 out of 83.3 for the year 1974-75; 23.5 out of 
85.9 in 1975-76; and 26.9 out of 90.5 in 1976-77. 


Senator Bourget: With respect to your accounting 
system, have you changed it so that it will reflect better 
the work you do in-house and that work which is contract- 
ed out? Dr. Gray mentioned that at that time it did not 
reflect exactly the amount of work that was done in-house 
and the work done outside. 


Dr. Foster: No, I could not say that the accounting 
system does that any better. It is information that we must 
extract because, of course, the accounting relates more 
directly to the programs and the projects within the pro- 
grams, or primarily to that and secondly to this type of 
application, so it is extracted information. 


Dr. Aikin: We extract the information in order to be able 
to supply this according to the MOSST and Statistics 
Canada guidelines. We are establishing an accounting 
system on our R & D projects whereby we will record this 
information and tabulate it for computer programs. We 
will be able to collect it in a variety of ways just by 
running the programs. This is something we have done 
before, but now we are a lot more interested in analyzing 
these expenditures in different ways, so we are now pro- 
ceeding to do this. During the past year we have developed 
an accounting system to do this. It is quite different from 
our financial accounting and is tied in with our program 
accounting. The research sites at Chalk River and 
elswehere have been working on this. 


The Chairman: But would you say that the figures we 
have here at our disposal are significant and truly reflect 
your operation? 
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Dr. Aikin: I think they are very close to reflecting the 
ratio of in-house to industrial expenditures. The point Dr. 
Gray made was that the in-house expenditures include the 
purchase of a great deal of equipment, which are purchase 
orders which go back out to industry. However, following 
the guidelines as laid down so that all departments have 
this consistent policy, this is the type of distribution that 
we have, compared to other organizations. 


The Chairman: The purchase of equipment would cer- 
tainly not be part of what you contract out on the make-or- 
buy policy. 


Dr. Aikin: No. 


Dr. Mooradian: However, for some of the equipment 
that we buy, we work very closely with the supplier. With 
respect to the percentage of that, I cannot give you a 
figure, but when we ask someone to supply a piece of 
equipment. we sometimes will work very closely with 
them. For example, we are buying a spectrometer now and 
we are putting almost as much time into getting across to 
the manufacturer what we require as we do in the case of 
an industrial contract. To give you an example, we needed 
a heavy water spectrometer which we had developed. We 
thought that there was a need for something like six and 
went out to the possible purchasers, packaging up an order 
for six of them. Now, we had not reduced to an industrial 
design the equipment that we had developed in-house to do 
this job. So we gave a complex contract to them saying that 
it was for the supply of six industrialized monitors. So a 
part of that contract would transfer technology to Chalk 
River and the supplier and we work very closely with 
them. When we were satisfied that we could put a label on, 
yes, this is a very good piece of equipment, we advised the 
purchasers to forward their purchase requisitions for this 
equipment. So that was a purchase requisition, but it was, 
in fact, a development contract. 


The Chairman: But as your development work becomes 
in certain areas, at least, in the more classical areas, less 
complex and difficult, do you contemplate that in future 
years you will be in a position to contract out more of that 
type of work to industry? 


Dr. Mooradian: I hope the answer is yes, because we 
have a great deal to do. We are endeavouring to get rid of 
our jobs, clean the slate and get on. 


The Chairman: We would not ask for that much. 


Dr. Mooradian: I believe that our laboratories are a 
tremendous national asset. There are just a few places in 
this country in which we have the capacity to take some- 
thing all the way from the research effort out to a demon- 
stration and we think at significant cost to the Canadian 
taxpayer we have done that. We have made some mistakes 
and had some successes. I do not believe we are any better 
than any other establishment; it is just that we have had 
more feedback on it. These are the pieces of the infrastruc- 
ture we are trying to build. Ontario Hydro continually 
needs to be updated on being a good customer; it costs a lot 
of money to be a competent customer. We train their 
people in our labs, people that they have hired and trained. 
They will raid our laboratories occasionally, with our con- 
sent. In that way, we can transfer a fair bit of knowledge 
and expertise. There are parts of the job which, because of 
the lack of experience, they cannot do, such as the Picker- 
ing pressure tube problem, which we will take care of. The 
Pickering pressure tube problem was a very complex, 


interdisciplinary one. With the talent we have, it took us 
approximately three weeks to really nail down exactly 
what it was. They cannot do that yet, but they can certain- 
ly develop specifications now for the next batch of pres- 
sure tubes, which is something we used to help them with. 
They can develop specifications now for a large number of 
pieces of equipment. That is a piece of the infrastructure. 
Ontario Hydro is in relatively good shape because it has a 
program large enough to be able to support this type of 
infrastructure. 


The next one on the line is Hydro-Quebec, and we are 
negotiating with Hydro-Quebec to get its research organi- 
zation integrated into that type of operation. That process 
has just started. That is one type of interface where there 
may or may not be a transfer of money, but when I take a 
man from Hydro-Quebec’s labs into my lab, it costs me 
money, but it is not something that is charged to 
Hydro-Quebec. 


Senator Yuzyk: Do some of your personnel actively 
participate in the labs in the production of some of these 
articles that you require? 


Dr. Mooradian: Yes. As an example, a critical piece of 
equipment unique to the CANDU reactor is the pressure 
tube. Until recently the market for the pressure tube was 
not large enough to stimulate a Canadian-based industry. 
We now feel that the production of pressure tubes, in 
combination with boiler tubing, constitutes a good base for 
industry. We are working hand in hand with IT&C in 
stimulating companies to become involved in this area, and 
one of the ways that we do this is to have a team available 
to these companies where we have actually walked in, 
performed a demonstration run, and actually purchased 
tubes from that demonstration run. That, again, does not 
show up as an expenditure. However, we do purchase the 
first pressure tubes coming off this line so that we can 
inspect them, thereby helping the company in question 
meet our specifications. 


Senator Yuzyk: That is a boon to companies, then, going 
into this field. 


Dr. Mooradian: Yes. We have a very good relationship 
with these companies. The companies we deal with, we 
feel, have a very receptive attitude towards us. 


Senator Stanbury: My question, Mr. Chairman, relates 
to my earlier question about certain benefits being 
attached to sales. 


What has kept Canadian industry from being equipped 
to supply the equipment necessary when CANDU plants 
are being constructed in foreign countries, or in Canada, 
for that matter? What is it that has not been done that has 
made it impossible for Canadian industry, with a certain 
advantage in research in this country, to do what German 
industry has been able to do, or French industry has been 
able to do? 


I appreciate there are advantages of scale, but the scale 
is available to us, apparently, in the world. Why have we 
not been able to develop our industry to take advantage of 
this technology? 


While I appreciate and respect what you have said about 
the way in which you are involving industry at the present 
time, is it perhaps because you did not sufficiently involve 
industry at an early enough stage? 


The Chairman: I am afraid it will be a long story. 
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Dr. Foster: To a large extent, Canadian industry does do 
what foreign industry does in terms of manufacturing 
components for Canadian and overseas plants. There are 
one or two areas where foreign industry is further ahead. 
For example, we do not produce our own zirconium. There 
are also instrumentation and computer components which 
we do not manufacture in this country to the same extent 
they are manufactured in France or Germany; there are 
stainless steels that are not manufactured in Canada to the 
same extent, again, that they are manufactured in other 
countries. That also applies to some parts of turbo genera- 
tors. Apart from those items, Canadian industry manufac- 
tures the same components as foreign industry. 


If you are thinking in terms of a company selling a 
power plant taking over all responsibility for that power 
plant, there is a difference between Canada and Germany. 
The situation in Germany is that two companies, Siemens 
and AG, which are involved in this area, and Siemens, of 
course, is of a different order from any company we have 
in Canada. The United States now has three companies in 
the export market on this basis, General Electric Com- 
pany, Westinghouse, and BMW. BMW has just recently 
become involved, having sold one to Spain. Again, they are 
much larger than Canadian corporations. Even in France, 
one group, partly made up of government and partly indus- 
try, handles this field. The same applies to Sweden. As far 
as manufacturing components, other than the exceptions I 
mentioned, Canadian industry manufactures the same 
items as are manufactured in those other countries. 


Senator Lang: How many people do you employ in R & 
D work above the technician level, approximately? 


Dr. Mooradian: Between Whiteshell and ourselves, we 
have about 600 professional employees, 50 per cent of 
whom are at the Bachelor level, 15 per cent at the Masters, 
and 35 per cent at the Ph.D. level. Of that 600, my guess is 
that approximately 200 would be ascribed to what would 
normally not be called R & D, but fellows on the work- 
bench, such as engineers working on the development of 
special equipment. Each experiment we put into a reactor 
has to go through the whole regulatory evaluation of 
whether it leaves the reactor safe or not. So, we have 
professional people who are involved in that type of assess- 
ment, professional people who are operating sophisticated 
equipment. 


We have professional people who, in that sense, are 
actually operating. My guess is that about 200 of the 600 
professionals are in the operations and design of experi- 
ments, with some administration. 


Senator Lang: What would your annual intake be? 


Dr. Mooradian: At the moment, zero, but on the aver- 
age—and again I would be guessing—it is in the order of 
40. 


Senator Lang: Forty a year? 
Dr. Mooradian: Yes. 
Dr. Foster: Now, this is turnover. 


Senator Lang: Oh, you are talking turnover. I am talk- 
ing about induction, really, new people that you would 
bring in from universities each year? 


Dr. Mooradian: Well, that is not far off the pace. For the 
laboratories most of those we hire are fresh university 
graduates. That is not quite so for power projects. They 


require experienced engineers at different levels. But we 
do most of our hiring directly from graduate schools or 
undergraduate schools. 


Senator Lang: So, on an average you would be bringing 
in around 40 a year? 


Dr. Mooradian: Yes. 
The Chairman: Senator Godfrey? 


Senator Godfrey: Does it hurt, does it help, or is it 
mutually satisfactory that you are getting these profes- 
sional people at Chalk River? 


Dr. Mooradian: That is a very good question. We have 
debated that internally a fair bit. I would say now that it is 
probably a help, and it is just the difference in what young 
people are looking for. Nature has suddenly become quite 
popular. We tend to attract people who are attracted to 
that kind of location. I guess the right answer is that we do 
not have difficulty in attracting people to Chalk River. I 
would say that it is a combination of two things. For the 
employees, since we are bringing them in fresh, I would 
say it is a question of whether or not it is a good place to 
further their training, because at that point they are not 
looking forward to a full life in Chalk River. 


Senator Lang: Do you meet all your recruitment 
requirements for graduate students from Canadian 
universities? 


Dr. Mooradian: We can from Canadian citizens. 


Senator Lang: But not necessarily from Canadian 
universities? 


Dr. Mooradian: That is right. I have not got the precise 
numbers on this. 


Dr. Foster. The statistics are here. 


Senator Lang: Do we have a significant shortfall or a 
minimal one? 


Dr. Aikin: It is quite minimal. 


Dr. Mooradian: Even now for our doctorate fellowship 
programs, we have no trouble in keeping that at 50 per cent 
Canadian content or higher. 


Senator Lang: And that is 


graduates? 


Canadian university 


Dr. Mooridian: That is right. 


Senator Bourget: And you are satisfied with their train- 
ing and motivation? 


Dr. Mooradian: Oh, they are good. I would hate to have 
to compete with them! 


Senator Yuzyk: I have just one, general question. How 
does AECL relate to MOSST in carrying out policies of 
science and technology? 


Dr. Foster: Dr. Aikin? 
Dr. Aikin: In brief, very little. 
Senator Yuzyk: Very little? 


Dr. Aikin: Yes. We are aware of MOSST but our program 
is reasonably well defined and it has been evolving over 
the years. A few minutes ago I was tempted to summarize 
the quite major changes that have taken place in our R&D 
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program in the last 8 years since we were first before this 
committee but, in fact, although we know the people in 
MOSST there has been very little discussion with MOSST 
in terms of program planning. 


Senator Yuxyk: You have no permanent arrangements 
for consultation, discussion, co-operation, et cetera? 


Dr. Aikin: No, there are not at the moment. I could add 
that there is now an energy R&D panel, which I am sure 
you are aware of, chaired by the Senior Assistant Deputy 
Minister of Energy, Mines and Resources, and our expand- 
ing programs are reviewed at that panel. 


Senator Yuzyk: Are you satisfied with the present rela- 
tions that you have with MOSST, or would you like to see 
them improved? 


The Chairman: I am sure he is satisfied. He has no 
relations. 


Senator Godfrey: Is that the criteria of being satisfied 
with MOSST? 


Dr. Aikin: Well, we think perhaps now that MOSST has 
been reorganized and now that they are setting their own 
targets and objectives and are starting to play more of a 
role in the total R&D picture in this country, that we 
should be communicating a lot more over the next short 
while, but I have to be quite frank and say that up until 
now there has been virtually nothing. 


The Chairman: Do you not have to show them each year 
your proposed expenditures before they are finally 
approved by Treasury Board? 


Dr. Aikin: We submit them to Treasury Board directly. 


Dr. Foster: There is a requirement that MOSST see 
them. It was two or three years ago that that came out, but 
it has been, or is being, I think is the way to put it, toa 
considerable extent superseded by the activities of the 
Energy R&D panel, and since most of our R&D is related to 
energy, that tends to take that place. 


The Chairman: I have two brief questions. Do you still 
work on ING? 


Dr. Foster: No. There is no activity on the intense neu- 
trom generator, but there is a development work that I 
mentioned relating to spallation and so on that is a 
descendant in a way. 


Dr. Mooradian: On ING as a project, no, but on some of 
the select technologies that were required for it, yes. 


The Chairman: In the course of your R&D activities, do 
you occasionally come up with a new invention which is 
not really in your main mission, and what do you do with 
that since you cannot exploit it? 


Dr. Aikin: We patent it and we work together with the 
Canadian Patents and Development Corporation and turn 
it over to them for them to exploit it. 


The Chairman: Does this happen often? 
Dr. Aikin: Not very often. 


The Chairman: You do not find many things out of your 
own field? 


Dr. Aikin: Well, people come up with some good ideas 
and sometimes the inventor thinks it’s a wonderful idea 
and wants to submit it to industry and circulate it through 
the devices that Canadian Patents have for circulating 
these ideas, but very few of them get taken up by industry. 


The Chairman: We hear a lot about spin-offs, but appar- 
ently it does not happen at AECL. 


Dr. Mooradian: Well, perhaps the accelerator program is 
worth mentioning. We came up with the bright idea of 
making use of an accelerator of the type that we developed 
in LINAC for a different purpose and to meet the objec- 
tives of the switch in emphasis among the radiotherapists 
from cobalt to accelerators who were aware of that, and 
intimately so, and so some of our people came up with a 
scheme where by using one accelerator we could get twice 
the energy from the same structure by a device that we 
thought was workable. So we built one and tried it and it 
worked. 


Senator Bourget: And it was safer? 


Dr. Mooradian: It may not be, but these all have to meet 
some very stringent criteria for therapy machines. But we 
are in the last stage of developing that machine and we 
think it is as good as or better than anything else on the 
market. 


Senator Yuzyk: Is the market aware of it? 


Dr. Mooradian: Yes. We are in a position, in this case, 
where Commercial Products is aware of the therapy 
market and is in a position to exploit it. Also we keep our 
eye on things like neutron generators. There are some 
indications from experiments done at Hammersmith Hos- 
pital that neutrons might be a good particle for irradiating 
for cancer treatment. There is a long lead time from that 
type of experiement to widespread application, but we 
know quite a bit about neutron generators, and we have 
been able to come up with an idea that requires a lot more 
exploitation, and we will have to work with an experimen- 
tal hospital to get that utilized. It is quite a long process to 
actually get to the point where somebody is prepared to 
put down a buck any buy one. 


Senator Yuzyk: A very useful spin-off. 


The Chairman: Well, it is already past 12.30 and I want 
on behalf of the committee to thank you, Dr. Foster, and 
your colleagues for being with us this morning even if it is 
during the month of August. Thank you very much. 


The committee adjourned. 
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ADDENDUM 


October, 1975 


to the Atomic Energy of Canada Limited Brief 
Dated October, 1968 
to 


The Senate of Canada Special Committee on Science Policy 


The purpose of this addendum is to present modi - 
fications and additions to the information contained in 
the subject brief that have occurred in the period between 
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ATOMIC ENERGY OF CANADA LIMITED 


Submission to the Senate Special Committee on Science Poway, 


Sieznaameme iy J oS, Posteer 


President, Atomic Energy of Canada Limited 


Mr. Ghairman and) Gentlemen, 

In the preparation of AECL's submission on its 
scientific activities our approach has been to provide 
information and data to supplement and bring up to date 
that which we tendered to the Committee in 1968. 

2 Since the earlier submission, the scope of endeavour 
of AECL has broadened, not only in the nature of the Research, 
Development and Demonstration performed, but also in the 
assumption of two new commercial activities: the production 
of heavy water and the export of nuclear power plants. In 
these commercial activities AECL is playing an initiating 
and sustaining role. With regard to heavy water, AECL is 
supplying the requirements of the market outside Ontario. 
This market is still rather thin and somewhat difficult 

to predict. Im the field of international trade in nuclear 
power systems customers require of their suppliers the 
technical and financial resources of commercial giants or 
governments. As a consequence, there are only seven inter- 
MAVEN! SUhoyiMlloicre Cnsusnmi~raievons., WewrGe Cu, wile asl Gey tele 
category of commercial giants: General Electric Company 

and Westinghouse of the United States and KWU (a consortium 
of Siemens and AEG) of the Federal German Republic. Canada 
and Russia are represented by governmental organizations: 
France and Sweden by the hybrid organizations, Framatome 


and ASEA-Atom, respectively. The breadth of AECL activities 
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is given more fully ina paper presented by me to the 1975 
CNA Conference and included as Appendix 16. 
Bs. The primary role of AECL is Still, however, Research, 
Development and Demonstration in the field of nuclear energy. 
With the passage of time a clearer Denecepitaon of sthisecolle 
continues to unfold. The chief ODJEC ELVES. .4a:S gist, asl wanes 
has been, to develop in Canada, from ivory tower to shop 
£ Loom: 
(a) the knowledge to enable the country to 
obtain from indigenous nuclear resources 
abundant useful energy in a clean and 
safe manner for as far as one can peer 
into the future; 
(b) the capacity to enable the country to play 
its part in disseminating that knowledge 
so the world-at-large may have the benefit 
of abundant energy; and 
(c) the knowledge to exploit nuclear energy in 
more precise ways for the improvement of the 
health, nutrition and working environment 


of mankind. 


4. The technical feasibility of nuclear fission for the 
production of energy was indicated more than 30 years ago. 
After major development efforts embracing the whole of the 
industrial world, it is now an assured source of major 
amounts of energy for the immediate and, if necessary, 
distant future. = Together with coalemit ise anvestablished 
SsUccESSON tomollvand oasMinethiss vespeeu. si hemimpomeance 
Onis Sronolieavronslatroye, 1 1D) Ebeksl ID) iiioy selolitss) ae eltels es; eNakoxsyotic, AU eee 
native energy sources, in particular solar energy, and 
eventually, it is to be hoped, the fusion process may 


augment or, in the latter case, displace fission energy. 
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AECL endorses the development of such alternatives and any 
others that appear to be practicable. However, its own 
near-term efforts must necessarily be concentrated on the 
fission process and auxiliary matters. 

Si During its first 20 years the Company was preoccupied, 
in the field of nuclear electric power generation, with the 
development of a nuclear steam supply system that would 
provide the most efficient, economical and tractable method 
for the ensuing quarter-century for extracting energy in 
useable form from uranium. This resulted in the CANDU 
system and culminated in the successful commissioning of 

the Pickering Generating Station which, alone, produces 
nearly 5 percent of Canada's ellectricuty - 

OF The Company's future R, D and D program Tog) whales 

field spreads out, both in breadth and in reach, from this 
initial development. The program extends laterally to 
embrace research and development into improvements in 

heavy water production methods on the one hand and the safe, 
ultimate storage of residues from spent fuel on the other. 
In reach, the program embraces: 

(a) for the immediate future, the development 
work required in response to operational 
experience with existing plants; . 

(b). for the next quarter-century, research and 
development related to improvements and 
extrapolations in design for units of up to 
2000 MWe capacity ; 

(e) for the turm of >theveentury, research, 
development and demonstration of more 
efficient fuel cycles employing thorium 


and recycled fissile material ; 
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(d) for beyond that, research and development 
into electronuclear breeding through the 
production of neutrons by the nuclear 
Spallation process which, Wf successful, 
would, in the next céntury, provide virtually 
unlimited amounts of energy from heavy 
elements, and, finadly 

(e) awareness of research and development of 
controlled nuclear fusion so that af, as and 
when, this process shows promise Canada will 


be in a position to react knowledgeably. 


This program together with that concerned with 
research into medical and other applications of radiation 
is supported by important underlying research in the 
relevant scientific disciplines, such as physics, chemistry 
and biology. 
IE In ant of these activities close cooperation with 
Canadian utilities, industry and universities is as important 
aS it ever was - perhaps increasingly so; as is also the 
cooperation with complementary organizations in other countries. 
The success of the CANDU system has stimulated greater 
foreign interest in collaboration with Canada in this field 
and has shifted that interest away from scientific exchanges 
toward knowledge relative to application. 
8. The arrival of nuclear power as an important energy 
source has had a profound effect on the relations of those 
in the business with the rest of the world. Its importance 
has led to the involvement of administrative organizations 
at all levels and in many facets of government. Although 
nuclear energy has had an exemplary safety record (while 


providing as much electricity as did all primary sources 
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during, the £37rst) 50 years of the electrieal Giee)) , we lies 
become an object for concern and criticism among a part 

of the population because of misconceptions of the potential 
for harm. Its importance in the already important field 

of energy, the necessity of administrative involvement, 

the public concern, and the attractions of success have 

made nuclear energy a mayor political topic, occasioning 
increased interaction between those working in the nuclear 
field and the world-at-large at the political level. The 
expanded intercourse with the rest of the world has diverted 
research and development talent from the technical sphere 

to the sphere of human relations. Although this is a new 
experience, in the long run the performance of R and D may 


very well benefit from this new dimension. 
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BRIEF HISTORICAL BACKGROUND 


it. In the period since preparation of the October, 1968 
brief, the Douglas Point station has developed into-a reliable 
generating unit in the Ontario Hydro system. As of October, 
1975, approximately half the steam produced by the reactor 
is used as process steam in the nearby Bruce Heavy Water 
Plant white. the other half is fed to ia turbine to produce 
SUSE WHILE Mey, 

he The four 540,000-kilowatt units of the Pickering 
nuclear power station came into full production successively 
in the period trom 1971 to 1973. 

Si The 250,000-kilowatt unit, known as Gentilly-1, which 
was built in co-operation with Hydro-Quebec, produced its 
first power in 1971. 

AN Also in 1971, the 137,000-kilowatt unit, KANUPP, 
built by the Canadian General Electric Company for the 
Pakistan government, came into operation. 

De iiindia. thesrivst Wilt Ore a 9S taltdonesamaylaiourt © 
Douglas Point produced its first power in_.1972. A second 
unit at the same site is reported by the Indian government 
to be scheduled for operation in 1976. 

OF In 1968, Ontario Hydro committed a new station, the 
Bruce Generating ~soitation, which icons us tsmot sLOume 250,000 
kilowatt Units. | The ims t jot pehese winits awl lL come mimo 
operation in 1976 and the last in 1979 

Hs Hydro-Quebec has begun construction of a 600,000- 
kilowatt unit at the Gentilly site. This will produce its 
foie Sty OW enad NO 7p 

or New Brunswick has also begun construction of a 
600,000-kilowatt unit similar to that in Quebec and also 


scheduled for first operation in 1979. 
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OF In Ontario, the provincial government has committed 

an additional four 540,000-kilowatt units to be built at 

the Pickering site. Construction has begun and the units 

are scheduled for operation in the period from 1980 to 

1982. Plans to construct four additional 750,000-kilowatt 
units at the Bruce site and to construct four 750,000- 
kilowatt units at a site near Darlington are also well along. 
A conceptual design for a station consisting of four 
1,250,000-kilowatt units has been prepared. 

OR In the overseas market, commercial contracts for 
600,000-kilowatt units similar to those being constructed 

in Quebec and New Brunswick have been signed for single 
reactor units to be constructed in Argentina and South Korea. 
i In summary, at present nine reactor units with a 
designed capacity of 2,800,000 kilowatts are in operation - 
seven in Canada, one in India and one in Pakistan. Twelve 
additional units with a designed capacity in excess of 
7,000,000-kilowatts are under construction and nine units 
with a designed capacity of about 6,800,000-kilowatts are 
being planned. All are expected to be in operation by 1985. 
WH, In 1969 Cabinet authorized AECL to build a heavy water 
production plant to be known as the Bruce Heavy Water Plant 
on a site near the Douglas Point reactor. This plant with 

a nominal output of 800 tons of heavy water per annum went 
into production. in 1973. "In 1973 the plant was sold to 
Ontario Hydro. 

123s, In 1971 as a result of an agreement between the 
federal government and the Province of Nova Scotia, AECL 

was authorized to undertake the rehabilitation of the Glace 
Bay heavy water plant. This work is now almost complete and 


heavy water production is expected to begin early in 1976. 
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a In 1975, with the approval of the federal government, 
AECL purchased the Port Hawkesbury heavy water plant from 

the Canadian General Electric Company. 

Wye Construction of a heavy water plant with a nominal 
output of 800 tons of heavy water per annum was begun at 

a site near the Gentilly nuclear power station in the province 
of Quebec. This plant is called the La Prade heavy water 


plant. First production of heavy water is expected in 1981. 
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BACKGROUND AND PROSPECT 


Nuclear Power 


Ik, AECL's brief submitted in 1968 contained a forecast 

of the nuclear power generating stations to be installed 

from then until the year 1990. A similar forecast today 

Must take into account several major developments that 

have occurred since 1968. 

Le First and foremost or these has? Deen@ehne. sucecssiul 
Stambeuprandsopecat On OrCanada ISetins te commnle nema ueniucl eas 
generating station at Pickering. This has established the 
CANDU system as a viable option for the supply of electrical 
energy where and when required. 

a5 The second major development has been the sudden 
awakening of many people to the vulnerability of supply 

and rising cost of petroleum which today supplies about 
three-quarters of Canada's energy needs. A very large 
fraction of domestic low cost conventional resources have 
already been found and are being used. Most of the remaining 
Canadian fossil fuel resources will prove expensive to 
recover and deliver. Massive investments will be required 

to develop these high cost resources to replace the gradually 
diminishing low cost conventional resources. The alternative 
is to import oil. -The oil crisis of 1973 vividly demonstrated 
our vulnerability both as to supply and to cost if we were 

to be tied to imports to supply our domestic needs. While 
electrical energy can replace petroleum for only a relatively 
small number of uses, the incentive to do so whenever possible 


Should be high. 
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4, ihe third major development has been the high 
inflation rates that have persisted over the last few 

years. This inflation has increased the Gap ta lercosit 
component of electrical energy by roughly the same 

percentage for nuclear and fossil-fuelled generating 
Stations. The effect of inflation on fuelling costs 

has been much greater for fossil-fuelled plants than for 
huclear plants. The result is that over the life of a 
generating station, the cost of electrical energy from 

a nuclear station is less than that produced by most 

fossil fuelled stations. 

Sis The prospect of increasing dependence on nuclear 

power to supply our energy demands raises the question of 
ensuring an adequate supply of fuel. Like all non-renewable 
resources, uranium resources are not infinite. This was 
recognized in 1974 when the then Minister of Energy, Mines 
and Resources, Mr. D.S. Macdonald issued a statement on 
uranium export policy. Under this policy, sufficient uranium 
must be reserved to provide a thirty-year supply for all 
nuclear power stations in operation or planned to come into 
operation within the succeeding ten years. While there is 
ground for optimism concerning future discoveries of new 
uranium deposits in Canada, currently known resources are 
sufficient to provide a thirty-year supply of fuel for 
reactors expected to come into operation only until about 1990: 
This fact underlines the increasing importance of undertaking 
major R and D programs whose objective is to increase the 
efficiency of utilization of our uranium resources and to 
develop the technology required to introduce fuel cycles 


based on the use of thorium. These fuel cycles all require 
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the recycle of [issiseymatertaly extracted 7 rom irradiated 
fuel. Although the concepts of the processes involved 

are reasonably well known, it is estimated that about twenty- 
five years will be required to reduce these concepts to 


HINGIS Cie skel It TONeSNe TE WES 


Isotopes 
OF The world use of radioisotopes has continued to 
expand Since =1968, This ‘growth 1s “expected (to continue 


in the foreseeable future.” Since the principal medical 

and industrial applications are all influenced by changing 
technical and economic factors, At ismdatsvenl? Lo quantiry 
future prospects for individual nuclides or individual 
applications. 

Us AEC@U=- Commercial) Products ‘serviess three wiscrete 
domestic and world markets for radioisotopes, radiation 
Sources and related products and services. The following 
briefly summarizes developments since 1968 and reviews 


DROSPSGESs TOmetNe eu tumer 


Medical Radioisotopes 


Se The use of radioisotopes in medical diagnosis and 
therapy has increased at an average rate of 20% per annum 
through the period and is expected to continue to do so. 

At the present time, it is estimated that one out of every 
four patients admitted to hospital in the western world 
received treatment involving the use of radioisotopes. 

OF The predominant nuclide at present is molybdenum-99, 
in ats final form, it is supplied. to hespitals sealed in 
"Moly Generators" from which the short-lived technetium-99 
daughter can be conveniently tapped for use in a variety of 
diagnostic procedures. Molybdenum-99 now accounts for 60% 


of the value of all radioisotopes shipped by Commercial Products. 
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LOK Future demand will be for organ-specific radioisotopes 
with shorter half-lives and hence correspondingly reduced 
body residence times. Some of these isotopes cannot be 
produced in nuclear reactors but are obtainable from 
particle accelerators. With the TRIUMF facility, Canada 
possesses a powerful means of producing such isotopes. 
Commercial Products is currently negotiating with TRIUMF 

to gain access to facilities which will enable it to add 


cyclotron products to its current range of reactor products. 


Industrial Radiation 


le The use of cobalt-60 as a source of gamma radiation 
in industrial processing has continued to expand, however 
the principal application has been in the sterilization of 
medical disposable products. To date, Commercial Products 
has sold a total of 42 production irradiation facilities in 
Z2 countries for this purpose, containing a total of 12.5 
Megacuries of cobalt-60. 

Ize It 1s anticipated that the medical products sterili- 
zation market will continue to expand throughout the world. 
Other applications envisaged a few years ago - such as the 
radiation induction of synthetic resin polymerization and 
the use of cobalt-60 in energy sources - do not currently 
offer good prospects for commercial use. On the other hand, 
the use of gamma radiation in food preservation continues to 
AEtGACG IMNwberesia Im Mammy COUMtr 1S due stOlstne mi dip lidematsie 

in the cost of food production, processing and distribution 
systems coupled with population increases and food shortages 
in many areas. Interest continues also in the use of radiation 
in the treatment of sewage. The successful commercial appli- 
cation of radiation in either food preservation or waste 
treatment will increase the market for radiation facilities 


by several orders of magnitude. Some of the installations 
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required for these applications would be of such large 

size that accelerators would probably provide a more 
economic source of radiation than cobalt-60. The 
accelerator research, design and manufacturing resources 
which AECL possesses at Chalk River and Commercial Products 


could readilv be deployed to meet such a requirement. 


Radiation Therapy 


SY. Radiation continues to be the principal means of 
treating deep-seated cancerous tumours and its use has 
increased throughout the world, particularly in the 

developing countries which are rapidly acquiring the 

needed resources of funds and trained staff. 

Hast With the introduction in recent years of linear 
accelerators, radiotherapists have available devices 

capable of producing a wide range of photon and electron 
energies which offer advantages in dealing with the problem 

of treating specific lesions. Commercial Products sale of 
cobalt units has declined but is expected to Stabilize for 

the foreseeable future at about 50 units a year. These 

will be supplemented by the range of linear accelerators 

which has recently been introduced. 

Se The demands of radiotherapists for greater precision 

of treatment, for means of verifying treatment actually 
applavecd =e Dyetechnicaless tari. sind On Means sOmepmoducamng 
AWEOMAIENE ROCOrCdS Ohr WCGEMIMEiite sae@ie wwlover joekeWEoiteS seal Ines 

led to the introduction by Commercial Products of computerized 
teletherapy units and complex ancillary treatment - planning 
devices and systems. 

ING). In responding to these needs, Commercial Products retains 
its position as one of the leading suppliers to the tele- 
therapy market throughout the world. Sales of cobalt units, 
linear accelerators, ancillary devices and systems are expected 


to double within the next four years. 
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Heavy Water 

Ale Heavy water is basic to the CANDU system. The bulk 

of the heavy water for the early phase of the Canadian nuclear 
power program was obtained from the United States, although 
lesser quantities were obtained from other countries including 
the USSR. 

Ish In 1963 it was decided to produce heavy water in Canada. 
The basic U.S. patents were available to Canada and that country 
was extremely helpful to Canada in the launching of this new 
business. 

iS); The first venture, the Glace Bay plant of Deuterium of 
Canada Limited, was never brought into production. 

PAY The first successful plant was the 50-kilogram-per- 

hour Port Hawkesbury plant of Canadian General Electric Company 
Limited. Production commenced in 1970. Success did not come 
quickly but production steadily increased until 1974, when 

the plant operated at anvannual) capacity factor jot 75 pen cent 
producing about 300 megagrams. 

Zl The second plant was the 100-kg-per-hour Bruce heavy water 
plant built by AECL and subsequently sold to Ontario Hydro. This 
plant produced its first heavy water in 1973 and in 1974, its 
first full year of operation, produced nearly 700 megagrams, 
corresponding to an annual capacity factor of about 75 per cent. 
Citas Atomic Energy of Canada Limited has built a new 50-kg-per- 
hour plant on the site of the original Deuterium of Canada plant 
at Glace Bay. It is scheduled to be in full operation next year. 
Lore In addition, “ABCL is: building @ 100-ke-per-hour anre at 

La Prade, adjacent to Hydro-Quebec's Gentilly site. 

24. Ontario Hydro is tripling the size of the Bruce heavy water 
plant and is planning a fourth 100-kg-per-hour unit for the same 
site, plus another 400-kg-per-hour plant on a new Sawer 

Mes All these plants employ a hydrogen sulphide/water exchange 


process to increase deuterium (heavy hydrogen) concentration in 
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the water from the approximately 145 p.p.m. found in natural 
water to 30 per cent and vacuum distillation of the enriched 
water to produce material with a deuterium concentration of 
99.75 per cent. *Thé design of the "Glace Bay and La Prade 

plants differs in detail from that of the proven Port Hawkesbury 
and Bruce plants and a measure of their performance is awaited 
to assess properly total Canadian production capacity. Assuming 
they are as successful as the present plants, by the early 

1980s Canada will have enough heavy water production to supply 
3000 megawatts of new nuclear-electric generating capacity a 
WASP 

2.0%. Atomic Energy of Canada Limited and Ontario Hydro are 
spending about $8 million a year on research and development 

to overcome operating problems, improve plant performance and 
design, and discover better ways to extract deuterium from water 


and other sources of hydrogen. 
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STATUTORY FUNCTIONS AND POWERS 


The member of the Privy Council designated by 
the Governor in Council as the Minister for the purposes 


of the Atomic Energy Control Act is the Minister of 


Energy, Mines and Resources, the Honourable A.W. Gude spares 
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ROLE AND OBJECTIVES 


Ike AECL is now responsible for the design, construction 
and operation of heavy water production plants. Wels, we) 
involves extensive co-operation with industry and utilities. 
Oe AECL is responsible for supplying radioisotopes and 
special equipment for using these isotopes, to Canadian and 
foreign markets. Over a period of time, Commercial Products 
has modified its functional organization in order to respond 
more effectively to the particular needs of these different 
markets. Nevertheless, difficulties continued to be encountered 
in the use of a traditional functional organization in handling 
a large variety of products utilizing different -technologies 
and in serving diverse markets with different characteristics. 
In January 1974, it was decided to restructure and 
reform the operation divisions and branches of Commercial 
Products to form three product groups, each possessing the 
resources needed to respond independently to its particular 
market. In the case of isotope products, the group acquired 
its own marketing, product development and production resources. 
In the case of industrial products, the group acquired its 
own marketing, product development and design resources as 
well as control of the cobalt produetion facilscies: ~The 
largest group -- medical products -- acquired its own 
marketing, product development and design facilities as well 
as the equipment manufacturing plant. Since it was not 
practical or efficienc to divide the cobalt production 
facilities or the equipment manufacturing plant, the industrial 
products group supplies cobalt products to the medical products 
group and the medical products group provides an equipment 


manufacturing service to the industrial products group. 
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The new product organization offers a number of 
advantages. It enables each of the product groups, as 
farvas Ws practically possible, to focus its marketing, 
product development and product improvement resources 
more effectively in meeting the HEqUiremnents 1oteeits 
particular market and in maintaining its competitive 
position. Each group operates with a separate profit 
and loss statement. This facilitates anally SilsOi saimndavanrdual 
group performance and assists in short and longer term 
profit planning. 

The three principal markets which Commercial Products 
serves have matured and stabilized. Each has acquired 
Significantly different characteristics in terms of buying 
habits of customers, in terms of principal competing suppliers 
and in terms of the nature of competition in both pricing 
and product development and improvement. The size of each 
of these markets in Canada is relatively small and Commercial 
Products exports over 90% of its output of goods and services. 
In 1975/6, total sales revenues were nearly $16 million. 

In the case of the isotope market, principal customers 
are a small number of large pharmaceutical companies which 
purchase isotopes in bulk and further process them to 
secondary products which they distribute to hospitals 
directly. These companies normally purchase their bulk 
isotopes on an annual contract basis calling for tenders 
from a limited number of suppliers, of which Commercial Products 
IS VOne- 

In the industrial market, customers are a number of 
organizations of various sizes which manufacture a variety 
of disposable medical products required by hospitals. They 
utilize the industrial radiation facilities developed and 
produced by companies such as Commercial Products for the 


sterilization of their products. 
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In the case of the medical market, the products 
consist of therapeutic devices for cancer treatment utilizing 
cobalt-60 or linear accelerators as well as a Variety of 
ancillary devices to facilitate treatment and treatment 
planning. These products are sold directly to hospitahs), 
However, unlike the isotope and industrial products markets, 
the bulk of Commercial Products' business is obtained 
throughout the world via agents who are responsible for 
Sales and product service. These agents are supported 


by Commercial Products’ marketing and servicing departments. 
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STRUCTURE AND ORGANIZATION 


Ie AECL's Board of Directors consists* Of a’ Chairman 


and eleven Directors. 


R. Campbell, Chairman of the Board 
Atomic Energy of Canada Limited 


J.S. Foster, President 
Atomic Energy of Canada Limited 


D.A. Golden, President 
Telesat Canada 


Professor H:,Gs-Thode 
Department of Chemistry 
McMaster University 


loloWil, Gece, Caine 
Clarkson, Gordon §& Company 


Professor F. Bonenfant 
Department of Physics 
Laval University 


Professor N.E. Henderson 
Department of Biology 
University of *Calvpary 


A.J. O'Connor, General Manager 


New Brunswick Electric Power Commission 


H.W. Macdonnell, Q.C. 


McCarthy §& McCarthy, Barristers § Solicitors 


Reo welaylor. Characman 
Ontario Hydro 


G.M. MacNabb, Deputy Minister 
Energy, Mines § Resources 


T.K. Shoyama, Deputy Minister 
Department of Finance 


Tie Meetings, ot, the Board dre held foun or five times a 


year with an Executive Committee consisting of R. Campbell, 


UecMeboOster, DEA. Golden wyH.G.) bhiode.. GoM MacNabbmancd 


T.K. Shoyama meeting every four to six weeks. 


Be A number of senior staff members have retired in 


recent years. Drs J.b, Gray retired as Presadept orhbe 


succeeded by Dr. J.S. Foster. Dr. W.8. Lewis metired ac 


Senior Vice-President, Science. WVice-Presadents, Rep. Errington 


(Commercial Products), D. Watson (Administration) and 


L.R. Haywood (Heavy Water Projects) also retired. 


* as at date of printing. 
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AC. A Heavy Water Projects office has been established 
in Ottaway This Offieeras responsible forthe Port 
Hawkesbury Heavy Water Plant, the design, construction 

and subsequent operation of the La Prade Heavy Water Plant, 
the rehabilitation and subsequent operation of the Glace 
Bay Heavy Water Plant and management of the heavy water 
supply and demand program. 

5. With the successful completion of construction of 
the Nelson River D.C. transmission line in Manitoba the 
Power Projects office in Winnipeg responsible for this work 
has been closed. 

OF A Montreal office, an arm of Power Projects, has 
been established to assume prime responsibility for AECL's 
role in the Hydro-Quebec nuclear program. 

ie The basic organization chart of AECL is shown in 
Table SA; “The organdzationeot HeadsOtmvcesandmother ARGE 
SESS 15 Siena wh MAieSS Se CG, IW, 1 © eine @. 

BE The number and distribution by organization and 


category of AECL employees as of 31 December 1975 were as 


follows: 

Deore Tech. Admin. Hing esate ota les 
Head Office Sil - 67 - 98 
CRNL 476 SS 392 911 DEN 
WNRE 180 jd 165 25,0 796 
CAPE 115 LBS 139 234 (7a 
IP) dg 467 486 299 - IAS? 
HeWabe 92 39 174 283 588 
TOTALS 1361 1 essa 1236 1658 5686 
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ATOMIC ENERGY OF CANADA LIMITED 


VICE-PRESIDENT 
ADMINISTRATION & PLANNING 


A.M. AIKIN 


SECRETARY AND 
GENERAL COUNSEL 


A.H.M. LAIDLAW 


TREASURER 
E. DESLAURIERS 


GENERAL MANAGER 
HEAVY WATER 


PROJECTS 
A. DAHLINGER 


OCTOBER 1975 


ORGANIZATION 


MINISTER 


AECL 
BOARD OF DIRECTORS 


PRESIDENT 
J.S. FOSTER 


VICE-PRESIDENT 
CRNL 


A.J. MOORADIAN 


VICE-PRESIDENT 
COMMERCIAL PRODUCTS 


J.M. BEDDOES 


VICE-PRESIDENT 
POWER PROJECTS 


G.A. PON 


VICE-PRESIDENT 
WNRE 


R.G. HART 


TABLE 5A 
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Ee 


ATOMIC ENERGY OF CANADA LIMITED 


VICE-PRESIDENT 


CRNL ORGANIZATION A J, MOORADIAN 


ASS T TO VICE-PRESIDENT - TG CHURCH 


SPEC ARRANGEMENTS J AL ROBERTSON 


DIRECTOR 
APPLIED RESEARCH 
& DEVELOPMENT 


ECW PERRYMAN 


DIRECTOR 
RESEARCH 


GC HANNA 


PROJECT LEADER 
HEAVY WATER 


HK RAE 


DIRECTOR 
DIRECTOR ELECTRONICS 
PHYSICS INSTRUMENTATION 


DIRECTOR DIRECTOR 
BIOLOGY & CHEMISTRY & 
HEALTH PHYSICS MATERIALS 


AM MARKO T A EASTWOOD 


DIRECTOR 
ADV PROJECTS & 
REACTOR PHYSICS 


CH MILLAR 


DIRECTOR DIRECTOR 
FUELS & MATERIALS SPECIAL PROJECTS 


€ CRITOPH AE HART 


& CONTROL 
A PEARSON 


GA BARTHOLOMEW 


GENERAL MANAGER 
PLANT ADMINISTRATION 


& OPERATIONS 
GM JAMES 


MANAGER TECHNICAL INFO & GER CHALK RIVER 
MANAGER MANAGER MANAGER MANAGER MAINTENANCE UNIVERSITY ae a MEDICAL DIRECTOR ENVIRONMENTAL 
ADMINISTRATION OPERATIONS PLANT DESIGN GENERAL SERVICES SRGETRUCTION SELAtIONS INAN Se eeteWAGT AUTHORITY. 
DG BRECKON JH. COLLINS 8 GODOEN DD STEWART eae curd siereritinert CH McALISTER Nonacon 
TABLE 5C 


OCTOBRES 17h 
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ATOMIC ENERGY OF CANADA LIMITED 
COMMERCIAL PRODUCTS ORGANIZATION 


VICE-PRESIDENT 


August 11, 1976 


MANAGER 
ADMINISTRATION 


L.R. MacDONALD 


MANAGER 
FINANCE 


H.A. MORRISON 


MANAGER 
MEDICAL PRODUCTS 


H.G. GAY 


MANAGER 
ISOTOPE PRODUCTS 


A.B. LILLIE 


OCTOBER 1975 


J.M. BEDDOES 


MANAGER 
INDUSTRIAL PRODUCTS 


J.W. ANSTEE 


MANAGER 
PRODUCT QUALITY ASSURANCE 


H.M.F. WARLAND 


DIRECTOR 
SPECIAL PROGRAMS 


E.K. COLTAS 


TABLE 5D 
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ATOMIC ENERGY OF CANADA LIMITED 
WNRE ORGANIZATION 


VICE-PRESIDENT 
R.G. HART 


ADVANCED PROJECTS 
CO-ORDINATOR 


R.F.S. ROBERTSON 


FINANCE BRANCH 
D.D. MOLNAR 


CHEMISTRY & MATERIALS 
SCIENCE DIVISION 


DIRECTOR 
P.J. DYNE 


APPLIED SCIENCE 
DIVISION 


DIRECTOR 
S.R. HATCHER 


ENGINEERING SERVICES 
DIVISION 


MANAGER 
A.J. SUMMACH 


ADMINISTRATION 
DIVISION 


MANAGER 
R.M. SMITH 


OCTOBER 1975 


HEALTH & SAFETY 


DIVISION 


DIRECTOR 
J.L. WEEKS 


TABLE 5E 
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ATOMIC ENERGY OF CANADA LIMITED 
HEAVY WATER PROJECTS 


GENERAL-MANAGER 
A. DAHLINGER 


SECRETARY 
D SMITH 


MANAGER 
TECHNOLOGY 


J.C PAQUIN 


PLANT MANAGER 
L.H.W P. 


J.C PAQUIN 


PLANT MANAGER 
PHHWP 


WG HATTON 


MANAGER 
ADMINISTRATION 


CS NORTHCOTE 


MANAGER 
FINANCE & MARKETING 


PJ McNALLY 


MANAGER 
PLANT PROJECTS 


AA. SMITH 


PLANT MANAGER 
G.B.HW.P 


H.J, SPROULE 


1-M CAYER, ACTING 


TABLE 5F 
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ATOMIC ENERGY OF CANADA LIMITED 
POWER PROJECTS ORGANIZATION 


VICE-PRESIDENT 
POWER PROJECTS 


SPECIAL ADVISOR TO VICE PRESIDENT PUBLIC RELATIONS 


ENGINEERING MONTREAL SUPPORT ere ADMINISTRATIVE 
FUNCTIONS IF FICE F 
te} UNCTIONS FUNCTIONS FUNCTIONS 


REACTOR AND FUEL HANDLING 
ENGINEERING DIVISION 


ADMINISTRATION 
DIVISION 


ENGINEERING DIVISION PHYSICS & ANALYSIS DIVISION PROJECT MANAGEMENT 


REACTOR PHYSICS BRANCH 
MECHANICS BRANCH 
THERMO-HYDRAULICS BRANCH 
SAFETY BRANCH 

SHIELDING & COMPUTATION BRANCH 
COMPLIANCE BRANCH 
FUEL ENGINEERING BRANCH 


4 BRANCHES ARGENTINE OFFICE 
KOREAN OFFICE 
COMMISSIONING 


PROJECT FINANCE 
PROJECT CONTRACTS 
SERVICES DIVISION 


7 BRANCHES 


6 BRANCHES 


PROJECT ENGINEERING 
600 MW PROJECTS 


FINANCE DIVISION 
PROCESS ENGINEERING DIVISION 


4 PROJECT GROUPS 


3 BRANCHES 


5 BRANCHES 


ADMINISTRATION 
& ENGINEERING 


QUALITY ASSURANCE DIVISION 
BEBVICES QUALITY ASSURANCE BRANCH 
CONTROL ENGINEERING DIVISION E cenancnes | METALLUR EVIE aten 
DEVELOPMENT DIVISION 
5 BRANCHES Sone 
2 BRANCHES 


ONTARIO HYDRO PROJECTS 


MISCELLANEOUS PROJECTS 


DOUGLAS POINT 
GENTILLY1 
LA PRADE STEAM SUPPLY 


i 


5 PROJECT GROUPS 

SUPPORT GROUPS 

L. STANDARDS AND PROCEDURES BRANCH 
OPERATIONAL SERVICES BRANCH 


OCTOBER 1975 


TABLE 
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AECL'S RELATIONS WITH OTHER ORGANIZATIONS 


With Other Federal Agencies 


Ie The President of AECL is no longer a member of 
the Atomic Energy Control Board. 

De AECL has participated in an interdepartmental 
Panel on Energy R&D. 

Ss Co-operation with the National Research Council 
has continued in several subjects and at various levels. 
Both agencies have contributed to developing a proposed 
Canadian program for fusion R&D. It was agreed that 
NRC is the logical lead agency for the initial research 
phase prior to a major commitment to develop practical 
fusion reactors: AECL is the logical agency to select 
and execute a Canadian fusion project, if and when the 


prospects warrant it. 
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With Industry 
4, AECL has continued to encourage participation by 
Canadian industry in Canada's nuclear programme. In the 


case of nuclear power this has been done by combining AECL's 
capabilities with those of industry to meet the common 
objective of economic nuclear power. 

S's AECL's record of cooperation with industry has been 
good. The results are illustrated by the ordered growth of 
the Canadian nuclear industry from an engineering and 
manufacturing worth of $67 million in 1965 to $536 million 
in 1975. Converting these values to constant dollars shows 
an increase in the engineering and industrial effort during 
the decade by a factor greater than 4. These figures 
include the engineering and industrial costs of the complete 
nuclear power generating station (including fuel and heavy 
water) and the heavy water plants. The figures do not 
include items unrelated to Canadian industry such as costs 
of commissioning, administration, financing, or items 
purchased outside of Canada. Currently the Canadian content 
in manufactured materials and components in the nuclear 
system of a power generating station represents about 80% 

of the total value. One of AECL's objectives is to increase 
this contribution, and, at the same time, upgrade Canadian 
industry to meet the increasing quality standards demanded 
in nuclear applications. 

6. jowacconpilash, this sobyjective, AECiacontinues mito 
employ the following methods for industrial cooperation and 


transfer of technology: 


(a) research and development contracts to 
industry: 

(b) professional and engineering services 
contracts to industrial and engineering 


feel eMSes 
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(c) technical reports to industry covering 
the R&D work done by and for AECL; 

(d) technical symposia with active industrial 
participation; 

(e) technical committees with industrial 
representation; 


(f) attachment of industrial staff to AECL. 


Um: An effective means of assisting industry and improving 
their technical capabilities is through AECL research and 
development contracts. AECL's main contribution in nuclear 
R&D within its own laboratories is basic research and 
applied research. In cases where industrial capabilities 
in the private sector are limited, AECL development is 
usually carried to the stage where technical feasibility 
and economic viability of the product or process can be 
demonstrated. Continued development and exploitation is 
required to reach the stage where economic and social 
benefits materialize. Exploitation is that stage of R&D 
which usually requires the greatest effort both in terms 

of manpower and capital. Exploitation is the stage at 
which an industry with limited R&D capability can make the 
most meaningful R&D contribution. As the level of competence 
Or an andustrilal orcanizatlon inereasese aoreaten share so. 
RED responsibilities can be contracted ito it.) Usine ‘this 
type of arrangement AECL issues contracts to Canadian 
industry as an incentive to participate in the nuclear R&D 
process, and also to enhance industrial capabilities in the 
NucGieanytaelid pee inmther 975-76 et os call yieane ited SmeeStamaced 
that these contracts to industry wild total $6.0 miliion, 
This funding covers about 90 contracts and involves about 
30 Canadian companies. These cooperative R&D programmes 


between AECL and industry have been based on a unified effort 
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with a common goal. A desirable feature of such a cooper- 
ative effort is that the AECL research and developments tatar 
have full responsibility and authority in administering 

the contract work. Since the same staff are also engaged 
within AECL on the same program, a high level of technical 
supervision of the contract work is maintained. This 

type of arrangement makes it much easier to introduce and 
initiate R&D work in companies with very limited R&D 
capability; and it also provides a flexible division of 
responsibilities between industry and AECL in accordance 
with changing industrial capabilities. 

oe A number of years ago it was apparent that the 
nuclear design function for nuclear power stations should 

be consolidated as there was insufficient demand to support 
more than one group. AECL assumed the responsibility to 
ensure that a Canadian design capability existed which 
would meet the needs of the electrical utilities. The 
policy has been to use as much engineering assistance from 
commercial professionals and consultants as possible. In 
some projects the amount of AECL engineering manpower 

eftort) dsiless than S0epercent) ofthe: ectal im themisearl 
year 1975-76 contracts with consultant and engineering firms 
for technical services were awarded to 12 companies and 

are estimated to total 7.0 million dollars. 

oF Technology transfer is a very important factor in 

the development of the Canadian nuclear power programme, and 
AECL: hasx contributed, a great deal, offefiort to mult ida iaes 
responsibilities. In addition to the contracting arrangements 
(both for R&D and professional services) technology transfer 
to industry is being accomplished by reports, symposia, 
technical committees and attachments of industrial personnel 
to AECL. Technical reports are issued, made available to 
industry, covering all phases of AECL research and development. 


Technical symposia are held with active participation by 


Appendix 6 


17: 60 Science Policy August 11, 1976 


industry to discuss topics such as changing requirements 
for nuclear products, or the reliability of materials and 
equipment for nuclear applications. Industermal represent 
ation is sought, as early as possible, on committees 
dealing with problems which will eventually involve 
Canadian industry on a commercial basis. For example, 

AECL is investigating the future use of nuclear fuels 
containing plutonium. The manufacture of mixed fuels of 
(U, Pu)O> is much more complex than the PglppenCziiea (ons Oc 
natural UO, fuels which are used today. A committee 
composed of industrial and AECL representatives completed 

a conceptual assessment of the fabrication processes, plant 
design, and the estimated costs for commercial fabrication 
On woh eamiace dae tuleiu: 

Oe Experience has shown that a most satisfactory 

method of transferring capability from one organization 

to another ist through ‘attached staff. Gurrently tirexe 

are 32 professionals and senior technicians from Canadian 
industrial and engineering firms attached to AECL. Also 
attached are about 25 professionals from the Canadian power 
utilities.) Such attachments: are) mutually benefLrciad 
because they result in an effective combination of R&D 
capabilities with industrial experience (manufacturing 

and economic) for the development of nuclear components. 

It should also be noted that many AECL employees, after 
gaining a number of years of experience, are hired by 
Canadian andustry andthe power wtilities;,, This practice 
is not discouraged and it has resulted in a significant and 


effective transfer of technology to industry. 
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JI In addition to the normal design services, AECL 
often cooperates with industry on a straight commercial 
basis. For example, the manufacture of some types of 
nuclear fuels have a very limited production or are made 
on a "once-off" basis. Special equipment which was 
fabricated during the development of such fuels often 

can be used for the required, limited, manufacture. In 
such cases AECL rents the equipment to the manufacturer. 
The power utilities often require consulting service with 
respect to the nuclear systems in their generating plants. 
AECL is able to provide such consulting service to assist 
the utilities in overcoming their problems. 

NE In summary it can be concluded that AECL has 
evolved very effective cooperative arrangements with 
Canadian industry in developing the Canadian nuclear power 


programme. 
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With Educational Institutions 


Ive There has been no significant change in our policy 
regarding relations with educational institutions. «= The 
following specific events have occurred since the last 


IMS) OMA 5 


(a) The volume and value of R&D contracts 
with universities has decreased somewhat, 
primarily due to a shortage of funds. 

Current totals are about $500,000 per 
annum, with 15 different universities 
involved. 

(b) The prototype SLOWPOKE reactor was designed 
and built at CRNL to provide, at reasonable 
cost, a more intense source of neutrons 
than is practicable by radioactive isotope 
methods. After extensive testing it was 
loaned to the University of Toronto in 1971 
to evaluate its usefulness, safety and 
operational reliability in a variety of research 
and teaching projects at the University and 
associated hospitals. The reactor has become 
firmly integrated into the university community 
and in the fourth year since the start of 
operation operated 2600 hours and performed 
6800 separate irradiations to meet the needs 
OF More, thane s0lweers, The university, with 
the assistance of an AECB capital grant, has 
agreed to purchase a commercial model of 
SLOWPOKE which will be better able to meet 


the increasing demands placed on the prototype. 
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As a direct result of the excellent experience 
at Toronto it is expected that three other 
Canadian universities will purchase commercial 
SLOWPOKES in the next two years. 

The industrial internship program, under which 
qualified engineering students spend up to 
five months working at an AECL site in partial 
fulfillment of the requirements for a graduate 
degree, has been very successful and has 
gradually expanded as staff and facilities 


permit. 
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With Atomic Energy Programmes Outside Canada 


VAs. As the Canadian programme has matured, collaboration 
on a bilateral basis with other national atomic energy 
agencies has increased, and participation multilaterally in 
such international organizations as the International Atomic 
Energy Agency and organizations for economic cooperation 
and development has become an important part of that 
programme. 

Si The dimension of these activities was broadened with 
the signing in November 1974 by Canada and OECD member 
countries of an agreement establishing an International 
Energy Programme. The agreement is implemented through an 
International Energy Agency and has among its provisions 
undertakings whereby participating countries will work 
cooperatively on conservation of energy, accelerated 
development of alternative sources of energy, research and 
development in the energy field and on uranium enrichment. 
GR It is indeed fortunate that at this time, when 
nations are mindful of the need to work together in the 
development of low-cost energy through international coll- 
aboration, Canada with other like-minded nations should be 
so well placed to make a positive contribution in the 

field of nuclear power technology. From the vantage 

point of the 70's, such arrangements may be seen as a 

model for collaboration in other energy fields and may 


Similarly add new dimension to the world's energy resources. 
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General 

Ia G AECL has fully participated in the activities of 

the Canadian Nuclear Association, providing many of the 
speakers for Annual Meetings, Topical Meetings and Seminars. 
AECL employees continue to contribute to other organizations 
relevant to atomic energy, at the local, provincial, 


national, regional and international levels. 


Appendix 6 


17 : 66 


Science Policy August 11, 1976 


ORGANIZATIONAL POLICIES 


ie There have been no major changes in AECL's organ- 
izational policies, other than those necessitated by the 
establishment of Heavy Water Projects (See Appendix 5). 

Internal changes within Commercial Products were mentioned 

in Appendix 4 in discussing their Role and Objectives. 

ois Following the retirement of the Senior Vice-President, 
Science, the Power Reactor Development Program Evaluation 
Committee has been chaired by the Vice-President, Administration 


G ee Laima gs. seAveM) Atk my 


Se AECL’ s deliberate policy of maintaining flexibility 


for change of emphasis between projects has proved invaluable 

in the commercialization of both power reactors and heavy 

water plants. This response capability has allowed potential 
problems to be identified and solved before their effects 

became serious. Another policy, that of effective collaboration 
with utilities and the Canadian nuclear industry has 

contributed to the speed with which such solutions to such 


problems have been introduced into service. 


Appendix 7 


August 11, 1976 


Science Policy Wie: 


PERSONNEL POLICIES 


I AECL's personnel policies continue to prove 
Satisfactory and have remained largely unchanged. 

B Many of our new employees have had previous 
experience elsewhere, as was noted nine years ago, 

but we are now taking in a higher proportion of new 
graduates at the bachelor level. 

De Largely as a result of inflation, individual 
research workers may now advance through grades to a 
salary of $30,000 per annum, or more, without having 

to accept administrative responsibilities. 

4, AECL staff of sites near large population centres 
are able to further their education through part-time 
courses offered by universities and colleges. For the 
more remote sites AECL has béen successful in arranging 
for certain universities and colleges to offer on-site 
credit courses where there is sufficient demand. 

Sh: There has been an increase in the percentage of 
AECL professionals directly engaged in R&D who have 
engineering degrees, with 52 percent mow So qualified: 
Ox Increased emphasis has been accorded to management- 
employee relations, largely through regular consultative 
meetings between management and representatives of the 


Stat eSOGheiheS aOne Ul hOIlS 
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DISTRIBUTION OF ACTIVITIES 


il. AECL has four principal operating establishments, 
three of which are in Ontario and one in Manitoba. There 

is also an office in Montreal which is being expanded and 
has prime responsibility for AECL's role in the Hydro-Quebec 
nuclear program. With the completion of construction and 
successful operation of the Nelson River transmission line 
the Power Project office in Winnipeg responsible for this 
work has been closed. A Heavy Water Projects office has been 
established in Ottawa to be responsible for the design, 
construction, operation and maintenance of AECL heavy water 
plants and to manage the heavy water supply and demand 
program. The three AECL heavy water plants are located at 


Port Hawkesbury and Glace Bay, Nova Scotia and at La Prade, P.Q. 
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PERSONNEL SSTATISTIGCS 


1M, The personnel strength of AECL sites as of 1 December 
197) is gaven in Appendix 5. 

Dy Those in AECL who have management and senior adminis- 
trative responsibilities have professional backgrounds and 

are listed as professional staff. The number of professionals 
who are primarily engaged in administrative and management 


duties are: 


nieel Oseseaiee = 2) 
CRNL = il 
Ce 8 
HWP = 1S 
Pi at? 
WNRE = AUS 

VZS 

Sis In the research and development groups it is common 


practice to have a professional reporting to the director 

in a Stans capacity to handle administrative matters of the 
group such as personnel, purchasing, budget preparation 

and control, thereby allowing the group director to concentrate 
on the technical direction of his programme. 

4, Data on the educational backgrounds of AECL professional 
staff and other personnel statistics are given in Tables 10A 
and 10B. In Tables 10A and 10B data on only those professionals 
who are primarily associated with scientific activities have 
been recorded since these are considered to be more relevant. 
Sy. The distribution of professional staff when comparing 
the number of working years since graduation with the number 

of years employed by AECL has not changed significantly 


Since 1968. 
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OF The number of AECL professionals able to operate 
effectively in Canada's two official languages remains 

low but has increased significantly in recent years. ise 

is expected that the number will continue to rise steadily 
as application of the Company's official languages policy 
is developed in line with the government's overall programme. 
Me The experience and background of AECL professional 
staff are quite varied. While Table 10C shows that a high 
percentage have worked elsewhere since graduation, it is 
Company policy to increase significantly the proportion of 
new graduates being hired in the light of an increase in 
the number of retirements. 

8. There has been no significant change in percentage 
turn over of AECL professional staff an each degree 
category since 1968. 

on The approximate numbers of university students given 


summer employment in technical activities by AECL in 1970-75 


Were. 
CRNL cP PP WNRE TOTAL 
1970 42 : 17% 36 95 
1971 49 - 20* 36 105 
1972 54 - 16* 35 105 
1973 66 1 13% 41 121 
1974 64 2 18 43 127 
1975 75 2 22 22 ad 


AECL also supports the co-operative training programmes 
of the Universities of Waterloo, Sherbrooke, Memorial and 
Saskatchewan (Regina). These programmes offer work-terms 
of four months in industry, alternating with four-month 


periods of study at the University. 


* approximate 
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HOF Employees of AECL have come under federal labour 
relations legislation (currently Canada Labour Code Part V) 
since 1952, when AECL was incorporated. All hourly-rate 
workers and a substantial proportion of the technical 

and supporting staff are represented by unions and are 

under collective agreements. Some 25 different local 

unions are currently recognized as bargaining agents for 
specific groupings of AECL employees and there is at 

least one union at each AECL site other than Head Office 

and the Heavy Water Projects Office in Ottawa. At Power 
Projects non-management professional employees are unionized, 
while there are non-unionized societies of professional 
employees at CRNL, WNRE and Commercial Products with which 
the Company has regular dealings. 

Nak, Salary scales for all non-unionized staff are reviewed 
annually and adjusted as appropriate to ensure that they are 
competitive. Normally all adjustments are announced before 
changes become effective--in other words there is no back- 
dating of salary scale increases. In determining adjustments 
to the professional scales, the primary criteria are the 
Salaries paid to Scientists and engineers by the major 
Canadian industries and Canadian universities and the salaries 
paid to those doing comparable work in other federal govern- 
ment agencies. 

Ibe Merit increases for most AECL professional staff are 
determined by site management within a "merit package" 
allotted to each site each year based on the composition of 


the professional employees at the site. 
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Table 10A 


AVERAGE AGE OF AECL PROFESSIONAL STAFF 
BY HIGHEST DEGREE 


Bachelor Master Ba Ds 

CRNL 42 Si) 38 
PP 38 38 36 
WNRE 59 35 35) 
Distribution 

CRNL i 52 ISS) 
pip 30 29 il 
WNRE 21 20 54 
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Table 10B 


AECL PROFESSIONAL STAFF BY COUNTRY 
IN WHICH UNIVERSITY DEGREE TAKEN 


I Stil IIL 
Country §& Country of Birth Country in which Country in which 
Degree Seconday Education University Degree 
Category is taken is taken 
CRNL WNRE [pile CRNL WNRE PP CRNL WNRE Pe 
CANADA = = = = > = 
1) Bachelor 39 WES) 20 
2) Masters 44 eS 19 
3) alc! 85 Ze) 16 
168 57 55 
Male = = = 2 = = 
1) Bachelor 31 4 11 
2) Masters 9 5 
ES)) JP4ay SIME 48 18 2 
88 27 18 
USA. = = = = = - 
1) Bachelor 1 
2) Masters 6 2 4 
3) Ph.D. 23 5 me 
30 it it 
OTHERS = = = = i. “ 
1) Bachelor 6 
2) Masters 5 
3) Ph.D. 10 2 als 
10 5 10 
296 96 94 
TOTAL 486 
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Tables Loc 


WORKING EXPERIENCE OF AECL PROFESSIONAL STAFF 


Percentage of staff who have had outside experience before 
joing AECL: 
CRNL WNRE ee, 


TOs Sa 79% 95% 
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EXPENDITURES 


As agreed by Senator Lamontagne information on 
AECL's research and development expenditures has been 
Supplied to the Committee by the Ministry of State for 


Science § Technology. 
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RESEARCH POLICIES 


The underlying philosophies that dictate which research 
projects should be undertaken and what direction should be given 
to these projects have been so successful that no changes have 


been necessany. 


The nature of many projects has changed, however, as 
increased operating experience with nuclear power reactors has 
pointed out many problems that required the initiation of 
collaborative research and development projects. The entrance 
of AECL into heavy water production has also created a whole 
new area of work involved with improved operation of heavy 


water plants. 


The administration of university and industrial contracts 
has not changed over the years, as our methods have proven to be 
successful and AECL continues to contract out research and 
development work on specific components of its programs. 

Typical examples of research contracts to Canadian universities 


me 4 ame 


ily Two Phase Flow Studves = C¢hem Eng.) — Calliganry, 
2) Investigation of Organic Contaminants in G-S 
Heavy Water Process - Chemistry - Dalhousie 


3) Effect of Pulsating Axial Flow-on Fuel 


Blenent Vubratitony = Meche wince McG 1a 
4) Ecology of Shallow Water Communities - 
Biology - Quebec 
33) Proton Beam Experiments) — Ehysices = — Simon Eadsen 
6) Geologic Storage of Radioactive Waste - Earth 
Sciences - Quebec 
(e/a High Temperature Deformation of Zirconium- 
Oxygen Alloys - Met. Eng. - Manitoba 
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The annual expenditures on university contracts ranged from a 


few thousand up to $56,000 per contract. 


Applied research and development continues to be con- 
tracted to industrial firms in the Canadian private Sector fo 
utilize their manufacturing capabilities, to introduce new 
technology and to enable them to meet the increasing demands 


for components and services in the rapidly expanding nuclear 


field. 


During 1974-75 the company spent nearly $7 million on 
development contracts with 35 different Canadian firms and 
purchased more than $8 million in professional and special 
services involving nuclear technology. Additionally, 43 people 
from private companies were attached to AECL sites for training 


in areas of technology pertinent to their commercial interests. 


These industrial contracts cover a wide range of topics, 


examples are: 


(a) Study of foaming in heavy water 
process towers. 


(b) Effects of impurities in process streams 
and the economics of the ammonia process 
for heavy water production. 

CjeiSelk=powered neutron, fil derectons- 

dje Thorium dkoxade™ Lucie pellets: 

e) Bellows for stem seals in small valves: 

i) SRiitoniums reprocesisame: 


(ol VA Vecold-working process tor fabricating 
EG= 255, Wises Nb) préessune tubes: 


h) Stronger calandria tubes. 


it) Fuel vibration. 


j) Models of reactor behaviour during a 
loss-of coolant accident. 
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AECL has also continued R&D contracts with the appro 
priate utilities operating AECL prototype or demonstration 


plants. 


Tneaddition, AECL» continues sto organize conferences and 
meetings where others can interact with the plans of the 
company. Recent examples are the meeting on the utilization 
of waste heat from nuclear power reactors and our participation 
in the Canadian Nuclear Association 1975 annual conference 


where our plans for spent fuel storage were BLIVIO@GL 
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INEGI COMEIMSS WO wills pecenmes din Cemnerclel gingl tin 2 
number of foreign countrics. The number of new patents from 


OOS SOMO Ses oilven inmethes ro llowame table: 


US UGSS IO WO WS NS Gal NOS 


Reactor and Misc. 


Applications - Initial Pal ay) i 10 8 6 Iey 21 

Filings 

Commercial Products 

Applications - Initial s) 20 25 10 12 4 3 0 

Filings 
During the period 67-68 to 73-74 one patent produced almost $3,000 
in royalties. Total rovalties received in this period amounted 
to approximately $45,000, of which the company received approxi- 
mately $31,000. Fees to Canadian Patents § Development Limited 


and royalties to inventors account for the balance. 

Active foreign exchanges have continued with Britain, U.S.A., 
cay 5 eljoyetioy <eisaial elec WAS os) alter There have also been some additional 
UC EAL YM Ae SS An exchange agreement between Commercial Products and 
Compagnie Conan: de Radiologie, a .French firm, 15 in eitect on 
the production and marketing of medical therapy accelerators. An 
arrangement has been made with Sulzer Brothers Ltd. of Canada and 
Switzerland, for co-operation in further development of the 
hydrogen-amine heavy water production process. The latest Canada- 
UK exchange agreement provides for detailed collaboration on the 
CANDU reactor and the SGIIWR. A licensing agreement is being 
arranged with an Italian partner for co-operation iin ieloWS: CAOjnl= 
struction and marketing of CANDU power reactor stations. Most of 
these agreements involve patent exchanges. 

AECL publishes a great many reports and papers each year 
based upon its research. these publications are listed in the 
AECL List of Publications which is now produced semi-annually with 


annual and 5 year cumulations. ht is distributed to 449 ‘centres 
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throughout the world. 


Abstracts of all AECL publications and of all other 
Canadian literature in nuclear science are sent to the Inter- 
national Nuclear Information System and to Nuclear Science 
Abstracts. These systems each collect about 65,000 abstracts 


annually and an 1974 ARC stibmitted over 800 tomeach. 


The’ details of AECL publications; both imythen published 
AERGINSeries ands ainetheminterndal snestmilctedmdis Eri bUtronm se hues 


are given in the table below: 
AECI Publ mea eoms 


TOGO LOO ES a 7 eek ese A 


Published in journals D5 LOS M ESS a See OAs 252 
Proceedings of conferences 16 2S Sil ie) 36 Zi 
Published in AECL series 14] LAO NOS a, ekeZo 78 
Unpublished reports 7 Sig 8OSe 38050 975) ee 00) asi 


APGIVeCOntrubUtesswidely to contenrences manduepan ct uetn du 
Support is given to the Canadian Nuclear Association annual 
Comberencer AECL was a major participant in the 1971 United 
Nations conference on the Peaceful Uses of Atomic Energy. In 
addition to published conference papers, AECL authors deliver 


150 to 200 papers annually at conferences throughout the world. 


AECL collects many thousands of documents as a result of 
technical agreements with other countries. MOSSES AWE Sw@red 
in the library at CRNL which is the national depository for 


nuclear science literature. 


The library at CRNL, because it is the national depository 
for nuclear information, distributes a great many documents. Mae 


following table gives the report and book loans at CRNL for 196° 
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EO Jal Gane Murs nave © 


Library Loans 


1969 1970 ITAL OW eZ IW) 3 1974 


Books 10385 5326 6360 8109 SIG VIE 


Reports LESSIG IMOIMNG 2027S 205M. Z20G 19527 


INS SECNEE GL lovSscenges, tenn ne NIGILYS ieUie EONS 3S WO jeiealilin 
people for the expansion of nuclear science and technology 
throughout Canada. The number of AECL scientists and 
engineers joining other organizations remains at previous 
levels invaddition) to technollogiecaly transter tom indusitcnmy, 
through R&D contracts and attached staff, a large and growing 
NUM Dex Ole MUU RV sakes —bs7 ARCInsand simdiSitie tales Gales tOSiems 
SHUIEIN TereeiiSseeie eho Tele WISE er UNEICIL Ss wulwjsulte 

The research and development output of the company 
has led to the successful completion and operation of the 
Pickering Nuclear Generating Station. Gentilly-l has been 
operated and is currently being recommissioned after a long 
shutdown. Douglas Point is now operating very successfully 
and has been tied into the Bruce Heavy Water Plant. NPD 
was reconverted back to the pressurized water mode of 
coolant after having provided the required operating 
experience in the boiling water mode. The Bruce-A Generating 
Station is nearing completion and construction has started 
on Six more reactors, namely at Pickering-B in Ontario, 
Gentilly in Quebec, and Point Lepreau in New Brunswick. 
Eight additional reactors are in the offing, for Bruce-5 


and Darlington Generating Stations. 
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Overseas, CANDU reactors are operating in Pakistan 
and India and construction has started on the Cordoba plant 
in Argentina and the Wolsung plant in Korea. A research 
reactor is operating successfully in Taiwan. 

Ks a result of initial difficulties with heavy water 
production plants, AECL rapidly mounted a large multi- 
disciplinary effort to study problems and improve plant 
operation. This work has been successiul and a significant 
industry has been established. Ontario Hydro is operating 
an 800 ton/year plant, that was originally built and 
commissioned by AECL, and has two similar plants under 
construction. AECL is now operating the former CGE plant 
at Port Hawkesbury and re-commissioning the plant at Glace 
Bele, IN sewbeelsse INCI jolene ete Wer Pieeisle is sie Vela’ Cease lly Stewues 
Of Construction. Results of further amprovements: anetower 
tray design and plant reliability, now in progress, will 
make significant economic contributions. 

The success of the CANDU power reactor industry and 
the heavy water industry must be attributed in part to the 
high quality of both long- and short-term on-going research 
and development that has taken place in AECL. Many firms 
in Canada are now successfully producing and marketing 
components and constructing reactor stations and heavy water 
plants because cf this program. Vart.wt this oan alse be 
attributed to the establishment of nuclear standards by the 
Canadian Standards Association. AECL plays a major role in 
feneses 

Research output has been particularly noticeable in 
solving the problems of D»O leakage, fuel failures, and 
the buildup of radiation fields at Doug lassPoint.) At 
Pickering, fuel failures and cracked pressure tubes have 
been the major problems, and R&D has contributed materially 
to the resolution of these. The solutions to these problems 
have involved large multi-disciplinary teams consisting of 


statf from AECL sites, utilities and industry. 
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Teams are a part of AECL organization and the output 


of these teams is a major product of the company. Inter- 


disciplinary teams are working on: 


1) 


2) 


pre-engineering and development on a 
1250 MWe CANDU-PHW 


design study of a 2000 MWe CANDU-PHW 
improved fuel desionm ton CANDU-PHW readetors 
improved reactor channels 

reactor physics 


Safety analysis of reactors and heavy 
water plants 


waste management 


environmental considerations of reactors 
and heavy water plants 


equipment reliability for reactors and 
heavy water plants 


decreased radiation exposures to operators 
in-service inspection 


corrosion and deposition in reactor 
circuits and heavy water plants 


operating parameters in heavy water plants 
process control and monitoring 
studies on defects in materials 


long-term solid state studies of ideal 
Single-crystal material 


davanced radtataon detectons 
nuclear and atomic data 
theoretical nuclear analysis 
laser applications 
electronuclear breeding 
advanced accelerator design 


treatment simulators for patient 
radiotherapy treatment 


treatment planning systems for computer 
customizing of patient radiotherapy treatment 
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25) on-line isotope separation 


26) studies on a typical lake in the 
Canadian Shield 


2) radiation damage and repair in living 
systems. 


Many more teams exist and their structure is not always 
constant. People are added when needed and move to other 
projects when their work is done. 

The research output may be an individual package 
rather than part of a larger system. A team has designed 
the highly successful SLOWPOKE reactor, a safe, low-power, 
automated research reactor. Another group has developed 
commercial gamma irradiators for medical product and food 
sterilization. A linear accelerator for radiotherapy use 
is now being marketed after development at CRNL and 
Commercial Products, The production and marketing of 
Molybdenum-99 has progressed to the point where AECL now 
supplies much of the world market for this "almost universal" 
isotope. New improved production techniques were developed 
at AECL to make this possible. 

Many tools and facilities exist within AECL that 
aid in the creation of knowledge. Some recent additions 


to these facilities are: 


1) twinning the test section of the U-1l 
loop in NRU 


Za) upgrading the MP tandem accelerator 


3) a full scale test rig) for laquid 
shutoff rods 


4) a mobile pilot plant for the Girdler-Sulphide 
process of heavy water production 


5) a pilot ines ton themtalbr cataion Ofte (lun) 
oxide fuels 


6) an on-line computer for analysis and control 
of in- and out-of-reactor loops 
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7) 


8) 


2) 


a CDC-6600 computer with a CDC-3300 
acting as a foreman 


rebuilding of the NRX and NRU research 
reactors 


a QD? spectrometer for nuclear studies. 


New facilities under consideration include such 


things as: 


1) 


2) 


4) 


a superconducting cyclotron (See Appendix 14, 
Al4,8b)) 


an 11.25 MW loop interconnected with the 

loop facilities at NRU and a 15 MW horizontal 
Stand-alone facility tor two. phase neat 
transfer and safety-related experiments 


(ele alelcliqen@no ur Et (ONIN L/S COmpawieee wO Wac 
existing CDC-6600, AECI’s major scventitic 
Comobieaboye, aeeked tay, GSSemMuseniliby Gecsje sine aes 
Capacity 


a radioactive waste treatment centre utilizing 
incineration, liquid concentration and 
bitumenization to achieve volume reduction 

and fixation. 


The above lists are only examples to indicate the wide range 


Ob the research péertormed at ARGU. 


The tsictentitve work of AECI has been recognmzed aby, 


the award of the following honours during the years 1968 


OQ MIPS 
= Companion of the Order of Canada 1969 = Weshs Gicegy 
= Special Award of the American Nuclear 
pocrety 1909 = JING, Weneel 
= Canadian Association of Physicists 
Gold Medal for Achievement in Physics 
OVO = Wo. Ibewals 


= Royal Danish Academy of Sciences and 
irene s 


Elected ta WT oreian Member  lo70 = 


- Chemical Institute of Canada = TEE 
Fellows 1971 Be 


See Daves 
Brown 


Dall, Chiesciles= 
worth 
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: Roval Society of Canada 
eet ion, Wee = J eA, Daves 


= Engineering Institute of Canada 


Angus Medal 1971 = PIN, ROSSAVOSS 
= Royal Society of Canada - A.J. Mooradian 

Fellows 1972 = WC Ds. WeliMeeie 
- Science Council of Canada 

Associate Member 1972 = Ae. Mooradian 


= Nssociation) os Pyotessional 
Engineers of Ontario 
Professional Engineer's Gold = Walks Girehy 
Medal 1972 


= Royal Society of London . 
Rov Medals ig 72 = Wir Be mews 


2 Thirteenth imnternattonal 
Conference on Radiology 


Gold Medal 1973 = 565 Siceyene 
- Royal Society of Canada 

Fellow 1975 pO al eet iayinam 
= Engineering institute of 

Canada 

Angus Medal 1974 Se Ol Ore Nees 
= Royal Society of Canada 

Fellow 1974 = gJlas4 fhosver 
= Engineering Institute of 

Canada 

Fellow 1974 TPIS Teh oOsS ter 


- Ghemical Institute of Ganada 
Fellow 1974 =) Dake “Sine h 


= Health Physics Society 
Bias» AndersonsNward: 1975 - R.V. Osborne 


- Canadian Nuclear Assiociati20n 
W.B. Lewis Medal 1975 = G,.C. Laurence 


5 Engineering Alumni Association 
University of Toronto 
Meritorious Service Medal 1975 = (GyAw Ren 


R.M: Hutcheon and LIV. Funk are two of a group of Six 
authors of a paper which won the Farrington Daniels 

award of the Association of American Physicists in Medicine. 
The award was presented in 1975 for the first time and 


was form the best paper published in “Medical Physies an 
the year prion to) the presientation 


In addition a number of honorary university degrees were 


received by AEG resiearchers: 
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FIRST SESSION—THIRTIETH PARLIAMENT 
1974-76 


THE SENATE OF CANADA 


PROCEEDINGS OF THE 
SPECIAL COMMITTEE OF THE SENATE ON 


SCIENCE POLICY 


Issue No. 18 


WEDNESDAY, AUGUST 11, 1976 


Eighteenth Proceedings on 


The Study of Canadian Government and 
other expenditures on scientific activities 
and matters related thereto. 


(Witnesses and appendix: See Minutes of Proceedings) 


THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 
The Honourable Donald Cameron, Deputy Chairman 
and 


The Honourable Senators: 


Asselin Hastings 
Bélisle Hicks 

Bell Lang 
Blois Manning 
Bonnell Neiman 
Bourget Riel 
Buckwold Robichaud 
Carter Rowe 
Giguére Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
Grosart Yuzyk 
Haig 

27 Members 


(Quorum 5) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


18: 


Minutes of Proceedings 


Wednesday, August 11, 1976. 
(28) 

Pursuant to adjournement and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 2:33 
p.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Buckwold, God- 
frey, Lamontagne, Lang, Stanbury, and Yuzyk. (7) 


Present but not of the Committee: The Honourable Sena- 
tor Lapointe. (1) 


In attendance: Mr. Philip J. Pocock, Director of Research, 
and Jacques Ostiguy, Chief of Administration. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses from the Department of Energy, 
Mines and Resources were heard: 


Dr. J. D. Keys, 

Assistant Deputy Minister, 
Science and Technology; 
Dr. Ron Niblett, 


Division of Geomagnetism, 
Earth Physics Branch. 


On Motion by the Honourable Senator Bell it was Agreed 
that sections 2.1 to 2.8 inclusive of the brief presented to 
the Committee by the Department of Energy, Mines and 
Resources be printed as an appendix to this day’s Minutes 
of Proceedings and Evidence. (See Appendix No. “32’’) 


The witnesses answered questions put to them by Mem- 
bers of the Committee. 


At 5:35 p.m. the Committee adjourned until 9:30 a.m., 
Thursday, August 12, 1976. 


ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Wednesday, August 11, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 2:33 p.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, I want to welcome 
the Speaker of the Senate to our meeting this afternoon. I 
am sure that she will have a lot of questions to ask. 


As chairman of the committee, I am pleased to welcome 
representatives of the Department of Energy, Mines and 
Resources, namely, Dr. J. D. Keys, Assistant Deputy Minis- 
ter, Science and Technology, and Dr. Ron Niblett, Division 
of-Geomagnetism, Earth Physics Branch. 


The brief which has been sent to us, like several others, 
is rather voluminous, although I must say that, fortunate- 
ly, it is less extensive than others. _ 


Senator Stanbury: It is in smaller print! 


The Chairman: We have a printing problem, so I wonder 
if we could avoid printing the four appendices. Is this in 
formation available elsewhere, more or less in the same 
form? 


Dr. J. D. Keys, Assistant Deputy Minister, Science and 
Technology, Department of Energy, Mines and 
Resources: I am sure we can do that. We can certainly 
make it available if anybody wishes it. 


The Chairman: What about other parts of the brief? 
What about the section on projects, for instance? This is 
just a kind of enumeration of projects that are being 
carried out by the department. Is that available? 


Dr. Keys: We could make it available, but in order to do 
so in that format we would reproduce it. We would be glad 
to do that on request. 


The Chairman: This is not the question. What we have 
to face at the moment is what part of the brief we have to 
print as an appendix to our proceedings. 


Dr. Keys: I understand, Mr. Chairman. We could make it 
available for anybody else, if you wish not to print it. 


The Chairman: So we would print as an appendix to the 
proceedings this afternoon all sections of the brief up to 
and including Section 2.8. 

Dr. Keys: That would be fine, Mr. Chairman. 

The Chairman: Is that agreeable? 


Hon. Senators: Agreed. 


The Chairman: Dr. Keys, would you like to make some 
kind of opening statement before we reach the question 
period? 


Dr. Keys: Perhaps I could take just a few minutes, Mr. 
Chairman. 


Honourable senators, as the chairman has pointed out, 
the brief is extensive, and I suppose this is in the nature of 
responding to the questionnaire as we saw it. I do not want 
to take up your time in trying to lead you through it. I am 
sure you have had a look at it and will have some ques- 
tions. There are, however, a few things that I thought it 
might be worth while highlighting. The first is some of the 
organizational changes that have taken place since the last 
brief. About the time that we submitted our last brief the 
first thing that happened was that astronomy was trans- 
ferred from Energy, Mines and Resources to the National 
Research Council. Shortly thereafter the Department of 
the Environment was formed, and one major part of the 
department went to the Department of the Environment, 
namely the water sector. This resulted in some reshuffling 
and reorganization within the department, giving rise toa 
different program activity structure, which we have pre- 
sented to you in the brief, and which I will just refer to as 
the mineral and energy resources program and the earth 
science program, the third one being the administrative 
program. 


The second point I should like to highlight is one which 
senators are very familiar with, namely the action that has 
taken place external to this country in the intervening 
period. The particular one I refer to is the action taken by 
the OPEC countries, and the effect that has had on Cana- 
da’s outlook for resources in the future. I am sure you will 
want to explore this later on. 


The response of the department has been many faceted. I 
guess you may wonder to what extent, and perhaps we will 
talk about that. Certainly in the policy sense Mr. Gillespie 
and his predecessor have been active. In the R&D sense, 
which is perhaps something we would want to look at, we 
have established within the department an Office of 
Energy R&D, and have accepted the responsibility for each 
year preparing, on behalf of the departments of the federal 
government, a summary, analysis and assessment, if you 
wish, of the energy R&D programs carried out by the 
federal government: That is now in a compiled form, which 
I would like to talk about perhaps some time later. 


We also have an Office of Energy Conservation in the 
department, whose main function, of course, is not to look 
at supply but to look at the demand and try to reduce the 
demand. 


Next I should like to mention something which I am sure 
has been mentioned before, but it won’t hurt to mention it 
again, namely, Canada is a large country which comprises 
approximately 3.8 million square miles; it has upwards of 
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20 million people, so there is a lot of land and very few 
people. Part of the mandate of the Department of Energy, 
Mines and Resources is to attempt to describe that land so 
that we will be able to use it and manage it better in the 
future. 


I think that these days the question that is foremost in 
the minds of most of us who are involved in science and 
technology in the country, and one which has received a lot 
of attention, is technology transfer. In our brief we have 
tried to highlight a few examples of how the department 
attempts to do its technology transfer. There are two main 
areas, although I would not want to exclude the other ones. 
The high technology area, as I would call it, because it is in 
the forefront, is the Canada Centre for Remote Sensing, 
which employs, of course, American-borne satellites, and 
we obtain information ourselves from that. The second one 
is the work that we do on behalf of the mining and 
metallurgy in Canada. I think I should highlight to you the 
extent of industrial participation because of the interest in 
the department and the number of resources that are 
applied to industry as opposed to in-house. Figures that 
were included in the brief included those that relate to 
scientific activities. In addition to that, we also have other 
activities that we, if you want, contract from industry. The 
net result of this is that the department and the S & T 
sector itself puts out somewhere in the neighbourhood of 
$18 million per year to industry. You might want to ques- 
tion us a bit more about that. 


The Chairman: Is this the total, including everything 
that you give to industry? 


Dr. Keys: To industry, to help us perform our R&D tasks. 
It does not include the purchase of pencils, paper and 
things of that nature. 


The Chairman: This is only for R&D? 


Dr. Keys: In support of R&D. I want to introduce that, if 
I may, because of the new thrusts of the government to try 
to increase the scope of the make-or-buy policy. I would 
like the senators and yourself to be aware of the extent to 
which we are already committed to industry. 


The Chairman: I think this might shorten the discus- 
sion later on. What is the total budget of your department 
for R&D? 


Dr. Keys: It is approximately $97 million for all scientific 
activities. For R&D it is about $42 million. I could give you 
the exact figure, if you wish. 


The Chairman: We have had great difficulty in getting a 
single set of figures. 


Dr. Keys: I can appreciate your problem, because we 
have the same difficulty. Perhaps that is one of the things 
that we might want to talk about later on, namely the 
question of how we can do better in terms of getting 
commonality among these figures. 


The annual budget for the S & T sector, including the 
Office of Energy Conservation and the Office of Energy 
R&D is $97,956,000 for 1976-77, exclusive of the moneys that 
we earned through the sales of some maps and things of 
this nature, which amount to about $2.8 million. 


I did want to say a word about, I suppose, the nurturing, 
as I might call it, of science. I am not going to talk about 
more money for science but the nurturing of science. I 


think the issue that most of us see there is not perhaps one 
quite so much of funds as it is of continuity and the way in 
which the funds are applied. I guess a scientist is no 
different from any other person who is attempting to do a 
job. He would like to think that his job is appreciated, that 
what he is doing is important to the country, and he would 
like to be able to finish it. Sometimes, because of priorities 
and the need to solve immediate problems, people are 
shifted, and it is one of the things that I would like to see 
us try to avoid. 


I would also like to see us try to avoid the reduction of 
large amounts of money at any one time. I think the large 
infusion of dollars in the R&D field without the capability 
to follow through is a waste of money. I think that large 
reductions can lead to, perhaps not irretrievable, but cer- 
tainly losses that can be very severe in the future. I am 
pleading for some evenness in the way in which we do our 
funding. 


I should like to emphasize that I believe that if the 
government and representatives of the people wish to get 
good science advice, they should ask good scientists. I 
think there are ways in which we can find out who our 
good scientists are. Every scientist may not speak with the 
same voice, which may not be surprising, because different 
people interpret different things in different ways, but we 
should ask the best and I believe the political process to be 
quite adequate and up to the choice and decision-taking. 


The final point I would like to touch on briefly is that in 
my opinion the problems facing this country are severe. 
There are financial problems; there are people problems; 
and, of course, the fact that we live in a world in which 
other people have interests and self-interests, which make 
it difficult. In the realm of science and technology I think 
the way out of this is to look for new structures between 
government and industry. Many people feel that the time 
has passed when we can say ‘“‘them and us”. In my limited 
knowledge, this is true in industry as well as government. I 
would not want to say that necessarily the Pan Arctic 
model is the ultimate, but the fact that the government is 
willing to enter, in one area, into agreement with the 
private sector leads me to believe and to be hopeful that we 
may be able to arrive at some arrangements in the not too 
distant future whereby we can have the same kinds of 
arrangements to focus on R&D arrangements within the 
country. 


I will stop there, with you permission, Mr. Chairman, 
and answer any questions with respect to the brief we 
have submitted. 


The Chairman: Thank you very much, Dr. Keys. Sena- 
tor Bell? 


Senator Bell: Thank you, Mr. Chairman. I would like to 
deal off with a complaint arising with respect to page 16 of 
the brief. It was really the bilingualism which I found so 
difficult in this brief. The further I read, the worse it 
became, I am afraid. Here is an example: 


The Inter Agency Committee on Remote Sensing 
(IACRS) is chaired by EMR and includes, at ADM 
level, the Federal agencies, DOE, IAND, AGR, EMR, 
DND, MOT— 


It goes on and on. To us laymen— 


Senator Godfrey: That is not bilingualism; that is 
jargon. 


The Chairman: Do you call this French? 
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Senator Bell: No, it is bilingualism, neither French nor 
English. But after I got used to this I really did find it very 
interesting. 


Dr. Keys: Thank you very much, senator. I think I can 
appreciate the problem you have, because I have the same 
problem myself. I think all of us do, because of this ter- 
minology and the acronyms which arise. I know that 
people who are expert and deal with these particular 
things every day forget that there is an audience. 


Senator Bell: That is true; you might have difficulty 
with TSP, TBS, LBs and this sort of thing, also. 


Senator Yuzyk: Even with ADM. 


Dr. Keys: You would probably get the wrong interpreta- 
tion, as well as everything else. 


Senator Godfrey: I came across the same type of thing 
and I had to go back and find out what these strange 
creatures were. 


Senator Bell: It is a communications block. 


Dr. Keys: I recognize the problem and we will take note 
and the next time around do better. 


Senator Bell: Thank you. My second question may seem 
impertinent, but it is not meant to be. I wondered, because 
EMR is so closely tied up with things financial and every- 
thing has an economic twist to it, is it any help to you that 
Mr. Shoyama is now in Finance? 


Dr. Keys: Well, senator, I am not sure as an S and T man 
that I am in the best position to answer that, but that 
would be dodging the issue, I suppose. I would think that 
the experience that Mr. Shoyama had with the Department 
of Energy, Mines and Resources would be most helpful to 
him in his post at the Department of Finance. The relation- 
ship between our department and the Department of 
Finance, as you pointed out, is very close because of the 
policy implications in both the mineral and energy area, 
particularly the mineral area where, of course, the question 
of this export, and so on, of minerals and how it impinges 
upon the economic policy of Canada is very great. All I can 
tell you, as I am sure you have heard from everyone else, is 
that the liaison between departments is very good. 


Senator Bell: I would like to start off by asking you 
what you think is the main problem as to research and 
development within your organization, and what you are 
doing about it. 


Dr. Keys: If I used the word “stagnation”, I wonder 
whether it would be a good description of what I feel to be 
our problem and perhaps that of other people also. It is 
stagnation, not from the point of view of the interest and 
willingness of people to do the work, but the fact that the 
problems are just so great that it is nearly impossible to 
make a dent in them. The question that I referred to earlier 
on about the resources and so on, what are we going to do 
about the energy resources, is our problem in our depart- 
ment and in the S and T sector. The problem there is to get 
the best possible advice to our minister and, through him, 
to the government as to the resources we have available. 


Secondly, we have to somehow instil in the country as a 
whole the conservation ethic. There is no question about 
this. That, again, is our responsibility, as I think we all 
know. The ability, or lack of ability to turn public mores, if 
you wish, from a direction which has been on the upswing 


of consuming for many years to one of level-off, and 
perhaps decrease to some extent, with a concomitant 
decrease in the standard of living, is a very difficult one. 
Those are areas which I think are crucial to our depart- 
ment and to the country. That is why I think that our 
department has a key role to play, which is difficult. 


I probably should highlight some of the concerns relat- 
ing to the basic gathering of data about our country. One 
is, of course, the fact I mentioned earlier, that it is a large 
country. We do not have very many people. I do not know 
whether a comparison would be of any interest to you, but 
if one looks at the geological survey in the United King- 
dom, one finds that there are as many geologists there as 
there are in both the provincial and federal governments in 
Canada, and you can see the difference in size between the 
two problems. However, beyond that is the question of, 
having got the information, how is it to be managed? One 
thinks of the information not just as residing in an archiv- 
al sense, but it must be continually updated and validated. 
New technologies come along which make the old informa- 
tion, perhaps, not as good as the new information and the 
whole question of the management and dissemination of 
the information that we collect on Canada is a major 
problem that we are going to face in this country. 


Does that give you a flavour of the problems that I see? 


Senator Bell: Yes. It would be difficult to pick out 
because, as you say, there is such a broad spectrum. It is 
your responsibility, and we ask, what are you doing about 
it? We have all these pages that show what you are doing 
about it, but I think we would find it interesting if you 
could pick out one aspect that you can see the beginning of 
and if it is a long-range plan, the end or goal in sight. Can 
this be achieved as you see it now, or will urgencies keep 
pushing it off its track? If you think of the long-range 
efforts as your main problem and urgencies keep cropping 
up, is that a way by which you could tell us what you main 
problem is? 


Dr. Keys: Well, I could highlight that. I will try again: In 
data management the acquisition and mangement of those 
data, there are many customers for the department’s collec- 
tion of data on Canada’s land. They want it in different 
forms, at different times and to a different level of detail. 
We can collect it gradually, over a period of time, but once 
it is collected, how do we get it into a form in which people 
can use it? We have over the last few years in the geologi- 
cal survey, for instance, continually allocated more and 
more resources to the management of those data so that 
when we want data to endeavour to evaluate what 
resources of oil and gas, for instance, we have, we can get 
them out. They are collected in the field, recorded in 
notebooks, put into data banks, put into maps, but someone 
has to analyze them. which is a major problem which will 
get worse, not better. 


As to the question of the actual field operations, in terms 
of actually collecting the data, although I am not sure that 
that was the thrust of your question, many years ago it was 
identified within the Department of Energy, Mines and 
Resources that it was time to find out what we could about 
the tar sands. There have been other pressures in the 
meantime, such as the question of a pipeline, or more than 
one pipeline coming from the Arctic, the question of 
whether or not we know enough about the geology and the 
land mass in order to make sensible decisions about the 
directions and the effects that that will have on the envi- 
ronment. There is a need, as we have seen from Mr. Gilles- 
pie’s recent strategy for energy that has been published, to 
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look very carefully and try to assess what we can do in 
terms of the frontier resources. There are also the energy 
resources which must be looked at and will be coming on 
board, I am sure, from offshore Labrador. Therefore, we 
feel we must have a sustained effort in this country to 
make sure that when we come to develop those resources, 
that the population generally, and particularly those 
taking decisions about the future of the country, know as 
much about what is happening as do the people exploiting 
these resources, who may not necessarily be Canadians. 


Senator Bell: So that the sounder the data base, the 
better the decision? 


Mr. Keys: The sounder and the better managed the data 
base, the better the decision. I look upon a data base as I do 
a bank. A data bank has to be managed. You put informa- 
tion in and you take information out, and you get state- 
ments from time to time as to what the data bank contains. 
A record has to be kept of the ingoing and outgoing 
information, and someone has to validate that record, 
which is not a small job. 


I do not think that the particular problem I highlighted 
is unique to our department. The uniqueness in terms of 
our department, if that is the word to use, is the fact that 
we have such a large land mass with very few people on 
which to call. 


The Chairman: You say you conduct surveys and 
accumulate data banks on land uses in Canada. We were 
told yesterday by officials of the Department of Agricul- 
ture that they, too, conduct surveys. I am sure the two 
departments have different interests. 


Dr. Keys: Absolutely. 


The Chairman: To what extent do the two departments 
work together on these land use surveys? 


Dr. Keys: The one very close link we have, Mr. Chair- 
man, is through the Canada Centre for Remote Sensing, 
which, essentially, looks at Canada’s surface land mass. We 
can, through expert examination of the photographs, say 
something about crop yields, the state of forests in the 
country, the water surface in the country, and so forth. All 
of these things, of course, are of interest to the renewable 
resource people. 


The question I think you are aiming towards is how do 
we marry the agricultural data, the water quality data, if 
you wish, the forestry data, the land data, wildlife data, 
and so forth. Having spent some time in the information 
field myself, that is a question I am interested in. 


What the Department of Energy, Mines and Resources 
has set out to do, having the geology, essentially, the 
subsurface, although some of the surface information is 
present, too, is to set up a central group which attempts to 
pull together the data collected by the various elements 
within the Department of Energy, Mines and Resources— 
and this is done in cooperation with the provincial agen- 
cies which collect data as well—with a view to eventual- 
ly—and this, again, is perhaps a pious hope—being able to 
answer questions about a given area of land, both in terms 
of its extent and depth, and so forth. Given that data base, 
it is hoped we will be able to answer those questions— 
“we” being the Public Service. 


Senator Bell: When your predecessor appeared before 
this committee in 1968, he seemed to make an almost 
desperate plea to have flexibility in staff and not be too 


tied up with the Public Service concept of staffing. He 
wanted sufficient flexibility so that if he saw a great brain 
walking around loose, he could snatch that brain and put it 
to work, notwithstanding that there was no work in that 
particular field at that time. Has there been any improve- 
ment in that regard since then? 


Dr. Keys: If I saw a good man walking around on the 
street, Madam Senator, I do not think I would have too 
much trouble getting him on board. I am not sure what my 
predecessor was referring to specifically. I would refer to it 
as part of the problem that we face in this country—and it 
is not unique to us—as to how many of these good people 
can the government bring on board. Quite clearly, every- 
one cannot work for the government. To the extent that we 
are allowed in terms of the controls and the desire of the 
government not to increase the Public Service unduly, a 
research scientist can be hired fairly quickly. The same 
may not be true in respect of some support staff. 


Senator Bell: You are not suffering as much from the 
freeze, I gather, as are some other departments? 


Dr. Keys: I think we are all suffering from the freeze, 
Madam Senator. I do not see any point in my highlighting 
it. It has been highlighted before. It has been well docu- 
mented in the press. We are suffering under the freeze, as 
is everyone else. 


Senator Bell: You are working on a way to cope with it? 


Dr. Keys: We are trying to cope with it. We have coped 
with it. In our office of Energy R&D, we have had second- 
ments of people who have come to us from other depart- 
ments. Other departments have been willing to let people 
go. We would do likewise, if such expertise were required 
for a national emergency. 


Senator Bell: So there is a bit of flexibility? 
Dr. Keys: Yes, it is give and take. 


The Chairman: I think what Senator Bell is referring to 
is a statement by your predecessor to the effect that it was 
more difficult to move one public servant from one depart- 
ment to another than to move that public servant from a 
federal department to a U.N. posting. 


Dr. Keys: I realize there is a mobility problem, Mr. 
Chairman, within the government. It is not so much a 
problem of bureaucracy, if you wish; rather, it is more a 
question of an individual working in one area wanting to 
complete a project. Therefore, as long as that individual 
feels productive and wanted, and is rewarded in a way in 
which he feels is appropriate, which generally does not 
involve money, then he or she is prepared to remain with 
that project. 


There is no person in our department of whom I am 
aware who has refused to take a secondment to another 
department for the duration of a problem or issue that has 
to be settled, and our department has certainly benefited 
from the cooperation of our sister departments and agen- 
cies in this regard. 


Senator Bell: Dr. Keys, I think you put it very succinctly 
in your opening remarks when you said that in probably 25 
or 30 years we will need a completely new outlook, a new 
technology to cope with things, and so forth. 


We are going to have social and economic disruptions on 
a vast scale. Even after reading your brief, I am not fully 
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reassured that we are going to be able to cope with this 
mentally, or that we realize the extent and the vastness of 
these disruptions. Is that a responsibility of yours, or is 
that more a political responsibility? 


Dr. Keys: I think the political area is the one that will 
act, but I think it will have to act on advice it gets from 
people such as my colleagues in the department. I empha- 
size the word “advice” as opposed to “opinion.” It has tu be 
advice based on a rationale rather than simply what some- 
one thinks. That is going to be the difficult issue in terms 
of the change in life-styles, as I am sure you are aware. 


Senator Bell: Perhaps to illustrate my point, I could read 
from page 32 of the brief, as follows: 


Future plans concerning energy supply will prob- 
ably be more dependent upon the discovery of oil or 
gas on the Offshore or in the Arctic than on new 
scientific developments. 


Yet, if we take the point of view that the proven reserves, 
including the tar sands, and so forth, that are strip- 
minable—that is the only known technique right now—the 
North American life consumption at that point, the reserve 
life, would be four years. Then there is another assump- 
tion, if you like, that the total natural gas reserves, includ- 
ing the Arctic, which we may never have available, are 30 
months at current North American consumption. 


Those are two aspects of it. 1 am wondering if there is a 
contradiction in terms with respect to what is set out on 
page 32 of the brief, that Arctic and offshore discoveries 
are going to be more important than scientific develop- 
ments. That is a fairly short lifespan in respect of those 
fuels. 


Dr. Keys: I do not know whether I am going to answer 
the question exactly, Senator Bell, but in terms of the tar 
sands, the tar sands are not really expected to come into 
production for another 15 or 20 years to any significant 
extent. 


Dealing with the question of what are called the frontier 
resources, I do not think I can give you an answer, nor do I 
think anyone else can at this stage. The estimation of the 
resources we have in the North will be changing, and 
perhaps we will want to talk about this at a later stage in 
the discussion. I am sure they will change over a period of 
time. Under almost any circustances, it is debatable at this 
time whether or not those resources will be economic. 
However, I do think that there is a role to be played by 
science and technology in the development of those 
resources. If one looks at the cost of oil and gas at the 
wellhead in the Arctic, wherever it may be—and there 
have been many guesses on this—it seems that the one way 
to reduce that cost is to increase the length of the drilling 
season. We have a federal government oceans policy which 
stipulates, among other things, that we should strive to 
operate efficiently in and over iced-covered waters. It 
seems to me that to accomplish this we must extend the 
drilling season in the northern regions. There may be other 
ways of reducing costs, but extending the drilling period 
from a few months to many months could be a significant 
factor in reducing by a quarter to a third the cost of oil and 
gas at the wellhead. 


Senator Bell: But if it is only going to last us, say, for 
four years, is it worth all this effort and expense? 


Dr. Keys: Yes. It may be a crucial four years. I would not 
like to try to validate or debate the four-year philosophy, 


but I think there is a philosophy that one has to bear in 
mind, It is that every age has a responsibility towards the 
following age, a responsibility to ensure the survival of 
necessary resources. I am not talking about dollars but 
about all human resources, and a four-year crucial period 
could be enough to move us over the hump. So, I would not 
want to discount those four years, which could be crucial. I 
am sure that you have looked at this problem much more 
closely than I have, but the frightening aspect of what we 
are faced with in the energy field is twofold. First, the 
dollars that are required. Whatever you do, whatever 
option you choose, you are talking about a billion dollars, 
plus or minus a few hundred million, to get something 
going. Then there is the time element. Any decision taken 
today will not be felt for seven to ten years. That involves 
a serious policy implication, and no matter how good we 
are at our technology and science we cannot bridge that 
gap. 


Senator Bell: On page 31 of the brief it says that all coal 
gasification is developed abroad. I am wondering why the 
Alberta effort is not being considered in this. 


Dr. Keys: I think what is being referred to here is the 
proven technology, the one technology that has been 
proven to exist. It is called the Lurgi technology, and it is 
the only one that has been shown to work up until now. 
Certain efforts are being made in Canada but they are 
being dwarfed by the efforts being made by our neighbours 
to the south. 


Senator Bell: Well, in a way they have different prob- 
lems than we have, do they not? 


Dr. Keys: In coal gasification, do you mean, because of 
the difference in the quality of the coal? 


Senator Bell: Yes. 


Dr. Keys: That is part of it. We have a range of coal too, 
and for lignite we would probably look to the Saskatche- 
wan fields first. Lignite seems to be the type of coal— 
although not being a coal expert I would not want to get 
into details—that one would look to first for gasification. 


Senator Bell: All right, let us take Saskatchewan. I am 
not a coal expert either but with the Lurgi effort, I cannot 
understand why have not a little piece of the action in say, 
Westfield, the British Gas Corporation in Fife. As far as I 
know, Trans Canada Pipelines has the only Canadian 
money in there. The amount is very small and there is 
some doubt that it will be continued. It seems to me that 
some Canadian public funds should be made available 
here. 


Dr. Keys: I am interested in your philosophy, and per- 
haps this should be done by way of federal activity, by way 
of public funds rather than private sector funds. 


Senator Bell: I am rather pleased that Trans Canada is 
doing this, but I think we ought to have something to say 
about this as a national policy. 


Dr. Keys: It raises in my mind the question of the extent 
to which public funds must intervene in the private sector 
in order to do things that are necessary for this country. I 
guess our government feels that this is an essential ele- 
ment, because we do have PanArctic and Petro Canada, 
and I suppose there are possibilities that in the future the 
federal government could engage with the private sector in 
research and development in other activities such as this. 
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In fact, I probably mentioned that as something which 
might arise. I would not discount, either, the involvement 
of the provincial governments, who, of course, own the 
resources in the ground. I could conceive in the case of 
coal, for instance, that perhaps a tripartite arrangement 
could be made between industry, federal government and 
provincial government and that might be the way to tackle 
it. But, even that has its hazards one of which is that once 
we involve one industry what do you do about all the 
others. I am sure you have all read the article recently in 
the Globe and Mail which was not very complimentary 
perhaps to somebody’s perception of what it was we were 
failing to do in one element of my department, and that is 
really a reflection of what happens when you have had a 
chosen instrument and cannot afford more than one. Some- 
body wins and somebody loses; if you win you are smiling 
and if you lose you are very unhappy. We would all feel the 
same way. But that in a sense is a bit of a policy issue as 
far as the government is concerned too. Are we prepared to 
take that step in some cases? I would suggest that if we 
went into coal gas location—and the scale again is expen- 
sive—we would be faced with a choice and essentially, I 
think, it falls on the politicians to defend it. 


Senator Bell: They should give leadership then with the 
advice. 


Dr. Keys: I would expect they would. 


Senator Godfrey: Getting back to this input of data from 
the department, I am curious as to the process by which 
Senator Greene when he was minister predicted that we 
had something like 900 years of oil and 450 years of gas. 


The Chairman: Let us put the correct figures on the 
record. He said that there was 923 years’ supply of oil and 
392 years’ supply of gas. That was at the 1970 rates of 
production. 


Senator Godfrey: I asked some industry leaders this, 
and all they could say was that they were very 
embarrassed. 


Dr. Keys: I am not embarrassed at all. The issue that 
arises there is two-fold, I think, and one of them is the 
question of the difference between reserves and resources. 
You can be very optimistic and say that because we have 
certain types of geological structures that have produced 
oil and gas in the past we infer that they are there when 
similar structures are found through our methods of 
remote sensing seismic and other means. Since a particular 
structure in one location has given us oil and gas in the 
past at such and such a production rate and we have a 
seismic record elsewhere which indicates a large body of 
the same kind of formation therefore it is going to give us 
the same and we are going to assume that that is full of oil 
and gas. The trouble is that when you drill it you find that 
there is nothing there. It is gone, and there are a number of 
reasons why it could be gone if it ever was there. I think 
that is one of the issues that arose at the time that Senator 
Greene made that statement. 


The second one, and this is simply the name of the game, 
is that our methodology in focusing more sharply on what 
we have and what we do not have has increased tremen- 
dously and I, like some of my colleagues, and I am sure my 
minister and other members of the government, live with 
some concern that the predictions that are being made now 
and that were published five or six months ago will not in 
fact stand up very long and I would suggest without 
prejudice that perhaps there will be alterations and I think 


there should be. I hope that the alterations will not be as 
significant as the ones that have taken place since those 
that Senator Lamontagne referred to were projected into 
the public domain. 


The Chairman: Harrison Brown, in his book in 1954, and 
King Hubbard in the United States have been fairly suc- 
cessful in forecasting the oil shortage in the United States 
over a long period of time, and in the last four or five years 
we have had to change our estimates so dramatically. 


Dr. Keys: Well, I think, as I tried to explain and I am not 
sure that I can totally put it in that context, but it is a 
difference between an optimistic statement as opposed to a 
more realistic one that I think we should use now. It is 
possible that in making that estimate Mr. Greene was in 
fact talking about the ultimate. 


Senator Godfrey: Were you relying on the oil industry’s 
own estimates at that time? 


Dr. Keys: Senator, we have always—or at least for sever- 
al years past—had records of the wells that the oil industry 
has sunk, and I would invite you, any of you, to come to 
Calgary some time—and please take me up on this—and go 
to the Institute of Sedimentary and Petroleum Geology 
and ask to see one of the records. Just ask, and they will 
show you, and you can choose which one you want to see if 
you know which one you want to see if you know which 
one it is. These records, of course, are not available to the 
general public, but they are available to people who have a 
need to know. They are there, and I have seen them and I 
have verified them for myself. I have seen an oil well in 
the Arctic and I have come back to the institute and I have 
said, “Please show me the log records,” and they have 
shown them to me. So we have had those in the govern- 
ment and we have had them for years. The National 
Energy Board up until six years ago, until we had an 
energy sector within the department, were the ones who 
were keeping track, if you wish, of the situation in respect 
to oil and gas. 


Senator Godfrey: So what I get from that is that you got 
the actual records from the industry so that you could 
make your own judgment. 


Dr. Keys: The judgments were made by the National 
Energy Board. The records were available. 


Senator Godfrey: So that they cannot say that the indus- 
try misled us so that they could increase their exports to 
the United States. 


Dr. Keys: Well, it is a statement that has been made 
quite often but there is also a judgment factor. If you and 
I, Senator, were to look at those records, having the same 
degree of background in geology, we might arrive at very 
different conclusions. My colleagues in Geological Survey 
would arrive at a different conclusion in respect of 
resources than would Mr. Heatherington. That is not to say 
that one is right or wrong; it is a question of difference in 
interpreting something that you cannot measure with the 
five senses that you have. You have to use some remote 
sensing. So there will always be differences in estimates in 
my judgment between what petroleum companies estimate 
and what other people estimate. In terms of our own 
estimates, I am not talking about the department as 
opposed to the National Energy Board. There would be 
small differences because they are different people with 
different backgrounds but I would hope that those differ- 
ences would be marginal rather than gross. 
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Senator Yuzyk: Well, have some of these oil companies 
been fooling themselves in regard to these estimates? I can 
imagine that you could have certain estimates for the 
public which would be good for bringing in shares, and 
then have other internal estimates which would be a little 
closer to reality. 


Dr. Keys: Well, sentor, I am sorry but I have not worked 
for oil companies and I cannot comment on that, and I am 
not sure that I should being a public servant. I am not sure 
how they do their estimating. 


Senator Yuzyk: Is there such a system in the oil compa- 
nies in general? 


Dr. Keys: I am sorry, senator, I don’t know. 


' Senator Godfrey: I think the implication in the press 
was that in order to get export permits they were inclined 
to overestimate the reserves. I think that is the accusation 
being made so far as I can gather. But I also gather from 
what you said that the National Energy Board and the 
department did not rely upon the oil companies’ own esti- 
mates because they had the factual data on which to make 
up their own minds. So those accusations in the press were 
not correct, that you relied on the judgment and opinions 
of the oil companies who wanted to export more oil and 
gas. : 


Dr. Keys: That would not be my interpretation of the 
way in which the department has done its business. 


Senator Godfrey: In fairness to the oil companies I think 
we should make that clear. It is the first time I have heard 
that statement. 


The Chairman: I think this is the first time I have heard 
it too. 


Senator Lapointe: You say that continuity is very 
important. Who decides about stopping a researcher, for 
example, from going on with his work? Does his boss 
decide that he should stop going on? Is it lack of funds or 
lack of judgment? Is the quality of his work or the necessi- 
ty of his work? 


Dr. Keys: I think the last four we can say “no” to. It is 
none of those. It tends to be a situation, that has arisen in 
the past, where resources have been limited in geological 
surveys, for instance, and a decision had to be taken to 
shift people’s activities from one part of Canada to 
another. It was clear some years ago that the Arctic pipe 
line was going to be at least a possibility. The question 
arises: What are the geological implications? What are the 
formations in the Arctic that need to be looked at if we are 
going to put a pipe line through? We should know some- 
thing about the geology. A decision, a conscious decision, 
and a right decision in my judgment, was taken to re-allo- 
cate, if you wish, resources from bedrock geology in some 
parts of Canada to the Arctic, and that was done. The 
result is that there are some parts of this country in which 
at the present time we do not have a bedrock geologist for 
a geological survey. You may think that is strange. But let 
me go back to the size of the country, the urgency of the 
problems, and to some extent the fact that these problems 
are upon us, they are here. 


Senator Yuzyk: You do alert the universities in this 
instance about the lack of geologists in particular? 


Dr. Keys: I would be delighted to except that I cannot 
offer them a job. I simply cannot. We can use them in the 


summertime to help us, but I guess the main task of a 
university professor is to be with his students and advance 
knowledge from that point of view, so you cannot make 
full-time use of university staff. 


The Chairman: I believe that this morning I interrupted 
Senator Buckwold, who was interested in hearing some 
new estimates about our resources, more particularly 
uranium. 


Senator Buckwold: We had Atomic Energy of Canada 
here this morning and, quite rightly, the Chairman cut me 
off in asking them about the potential uranium deposits 
and supply for the future. We were having quite an 
in-depth discussion about the future of nuclear power in 
the country, and I presume the uranium supply becomes 
important. I was asked to hold the question over until this 
afternoon so that perhaps you could give us some 
information. 


Senator Godfrey: Let us see if you can do better with 
uranium than with oil and gas. 


Dr. Keys: I just happen to have with me a document, 
which I should be pleased to distribute. It has been put out 
by the department, and shows the 1975 assessment of 
Canada’s uranium supply and demand. I do not know 
whether you would like to have this tabled, or just have it 
circulated. 


Senator Buckwold: Perhaps it could be tabled, and 
maybe you could now verbally summarize some of its 
highlights. 


The Chairman: Senator Buckwold only wants to have a 
figure. 


Dr. Keys: On page 4, Table 2 is entitled “1975 Estimates 
of Canada’s Prognosticated Uranium Resources.” This is in 
terms of mineability. It is algo given in terms of dollars per 
pound of uranium oxide. Up to $20 a pound the mineability 
figure is 160,000 short tons. 


The Chairman: What is the current price? 


Dr. Keys: I do not know exactly what the current price 
is. My colleague, Dr. Niblett, indicates that it is about $40. 


Dr. Ron Niblett, Division of Geomagnetism, Earth 
Physics Branch, Department of Energy, Mines and 
Resources: | think so. 


Dr. Keys: Maybe I can get a note on that from one of my 
colleagues and we could look at it in a moment. At $20 to 
$40 per pound it is 282,000 short tons. That gives a total of 
450,000 short tons of uranium oxide. 


The Chairman: Which would mean at an exponential 
rate we would have supplies for how many years? 


Dr. Keys: May I turn that around a little bit and say that 
if we go at the current projected rate of increase, given 
that the current usage is 700 tons per year, at a 7 per cent 
increase by the year 2000 we will require 130,000 tons. 


Senator Buckwold: A year? 


Dr. Keys: By the year 2000 we will have consumed or 
have required—in other words, put into use—130,000 tons. 


Senator Buckwold: Did you work out at what point we 
would find ourselves without an adequate supply, keeping 
in mind your 7 per cent growth factor? 
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Dr. Keys: You won't like my answer, senator, but I must 
try to be truthful. 


The Chairman: It is a guessing game. 


Dr. Keys: Yes it is. I would like to refer, if I may, to a 
statement made by Dr. Ben Lewis, Director of Research at 
Chalk River, some years ago, in which he said publicly that 
there was an essentially infinite supply of uranium if you 
were prepared to take it out of the water in the ocean. 
What that does is put the economic aspect of it into play. I 
cannot speak for my colleagues who are not here, but I 
would be surprised if they would want to answer that 
question directly. 


Senator Buckwold: There are statements being made 
now, reported in the press, that in a relatively short time, 
looking into the future, we would not have in Canada 
adequate uranium reserves to take care of our needs. I 
gather from you that, from your point of view at least, this 
probably is not realistic, that we would have? 


Dr. Keys: In my judgment, based on the information I 
have, we will be in no trouble up to the year 2000. 


Senator Buckwold: The year 2000 is only 24 years away. 
Dr. Keys: That is right. 


The Chairman: What about thorium, which could be a 
replacement by that time? 


Dr. Keys: It certainly could. The question of burning 
thorium in addition to uranium arises. I do not have esti- 
mates of the thorium reserves, but they are large. 


Senator Buckwold: If you use plutonium, would that 
significantly conserve the use of the uranium? 


Dr. Keys: You are now taking me into an area that 
probably should be answered by representatives from 
AECL, because it requires a different type of, if you want, 
reactor to use the plutonium. 


Senator Buckwold: You prefer not to answer that? 


Dr. Keys: I prefer not to because I think that would be 
outside my competence. 


Senator Buckwold: I am glad to get that straight, 
because we are putting a lot of money into nuclear power 
research and development, with the likelihood, in the eyes 
of some, of not having the reserves. I am relieved to know 
they are available. 


Senator Godfrey: I am not relieved. Twenty-five years is 
not very long. 


Senator Buckwold: Twenty-five years is certainly no 
problem, but we are looking at 100 years ahead, I am sure. 
That is what you are talking about. 


Dr. Keys: A hundred years ahead I am certainly not 
prepared to say, and I doubt if any of my colleagues would 
be prepared to say either. As time goes on we will do our 
best to try to update this. That is all I can promise. One 
manifestation is this annual report that is being put out, 
which will give our current estimates. I would be surprised 
if you actually saw a tremendous change in these figures. I 
think it will be gradual over the years as our exploration 
goes ahead and as we develop some more. It is not quite 
like oil. You find uranium; it is there. It is not like finding 
a structure for oil and gas which may or may not contain 
oil and gas. 


Senator Bell: I should like to ask a supplementary to 
Senator Buckwold’s question. Of the uranium that we have 
in production now, 85 per cent is committed for export I 
believe. 


Dr. Keys: I am sorry, I would have to pass on that. It is 
outside the particular area in which I would be competent 
to answer. 


Senator Bell: I was just wondering if that would enter 
into the total. The Americans do not get any from us; they 
are about run out and where they are going to fill the gap I 
do not know, because we will not have it for them. Without 
making any promise, I suspect that my minister will be 
looking very carefully at this over the next short period of 
time and perhaps there will be some position announced by 
the government with respect to this. Of course, however, 
this goes away from the arena which is S and T. 


The Chairman: But is not a condition at the moment 
that we must be assured of a supply for at least 30 years, or 
something of that nature, before we increase our exports? 


Dr. Keys: I believe there is a restriction of that nature on 
it, yes. 


Senator Yuzyk: Now that we are discussing estimates 
and we do not hear so much about the estimates regarding 
minerals being questioned, they also being non-renewable 
resources, do you have projects into the future, that is 
estimates of your supplies and potential supplies, for 
instance of iron, copper and nickel, all of those that are 
also necessary for the functioning of energy-consuming 
factories or any other installations in Canada? 


Dr. Keys: My colleague, Mr. J. P. Drolet, ADM in charge 
of mineral development, has that whole area under his 
particular concern and purview. The policies that Canada 
should have with respect to these resources are within his 
work and within his responsibility. As you know, he has 
put out in the past, a year ago I believe or perhaps a little 
longer, the first stages of a mineral policy. I would expect 
that within the not too distant future we might have a 
sequel to that which would raise the issues as to what faces 
Canada in respect of the development and use of the 
mineral resources, which includes, of course, the extent to 
which we have them and the extent to which they might go 
on. 


Senator Yuzyk: Are you going to be subjected to a shock 
treatment of some kind also at some time regarding copper 
or nickel? 


Dr. Keys: I do not think I can give you a yes or no 
answer, but I do not feel that there will be a shock 
treatment. 


Senator Yuzyk: You are a little more optimistic there 
than they are with respect to oil and gas. 


Dr. Keys: Yes; I wish to try and distinguish, if I can, the 
oil and gas situation again. I know it will be repetitive. 


Senator Yuzyk: Yes, but it is related in a way. 


Dr. Keys: Except that I tried to make the point that with 
oil and gas you look at a geological structure and say that 
probably has it drill the hole and it is dry. The same thing 
is not true with mineral deposits, which do not disappear. 
The extent to which it is there and the extent to which it is 
mineable is another issue. 
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The Chairman: So that your estimates of other minerals 
are likely to be better than those for oil and gas. 


Dr. Keys: I think that once we can establish the data 
base our estimates will be better. I do not know whether I 
am getting outside my competence again, because I know, 
Senator Lamontagne, that you and your colleagues are 
interested in a broad range of issues which go beyond S 
and T. However, the question is where we get our data 
upon which to base our estimates, because we not have the 
drill holes and do not drill all the time, so there is a 
different procedure. 


Senator Yuzyk: Yes, but they are prospecting all the 
time. 


Dr. Keys: Yes, and that will give you some indication, 
but the question of prospectors’ records is a vastly differ- 
ent matter than the question of oil companies’ drill logs. 


Senator Yuzyk: If I could nibble at Dr. Niblett a little 
bit: Geomagnetism just does not ring a bell, not a clear 
bell, for me anyway. Could you explain what this is and 
how it is related to EMR? 


Dr. Niblett: Geomagnetism is one of the divisions in the 
Earth Physics Branch. The mandate there is to map earth’s 
magnetic field over Canada and provide information of its 
time changes from magnetic observatories for studies of 
the variations in magnetic field, which changes with time. 
It is also to study the magnetization which was locked in 
rocks and which was put in place there at a certain time 
during the rock’s geological history, either when it cooled 
from lava or during whatever process was involved in its 
formation. So’ we can use this data for information on 
ancient magnetic fields of the earth. From that information 
we can infer the relative position of continents, or the 
distribution of land masses at different epochs. Also, for a 
large land mass, such as North America or the Canadian 
part of it, we can begin to develop a picture of how the 
various provinces were developed, how they were put to- 
gether; whether at one time, for instance, Grenville prov- 
ince of Quebec and Ontario was several thousand miles 
away from its neighbouring Superior province and what 
implications this historical information has in the forma- 
tion of economic mineral deposits. There are two elements 
here, the understanding of present geological conditions, 
which is a separate subject, and also the time element 
factor, how these structures came to exist and how they 
inter-relate to each other in time and space. 


Senator Yuzyk: Is this a more sophisticated study of 
rock and soil formations, or is it mainly just topography? 


Dr. Niblett: No, it is not topography; these are only some 
of the concerns in the study of geomagnetism. 


Senator Yuzyk: Can it be used to measure to some 
extent some of the resources that we may have 
underground? 


Dr. Niblett: No, it is things such as aeromagnetic sur- 
veys, various geophysical and geological surveys, which 
are useful for measuring resources that exist. However, it 
is the geological history and the tectonic development of 
the land mass which is important in understanding how 
minerals were formed in the first place. When two conti- 
nents come together or when ocean floors are over-ridden 
by continental material, we get all kinds of geochemical 
reactions. It is this type of thing which has been developed 
over the last ten years, and it’s main concepts are largely 


dependent on the subject of magnetization in rocks. That is 
how we got at it in the first place. 


The Chairman: I am under the impression, although I 
am sure we are not on the verge of an election, that we are 
on the verge of some kind of revolution. Since we started 
our review of the field of science policy we have been told 
by MOSST that the make-or-buy policy is under review; 
we have been told by the Department of Industry, Trade 
and Commerce that the whole sector of grants and incen- 
tives to industry for R&D is under review; we have been 
told that the Department of Agriculture is now reviewing 
its future role. You state in your brief that the program 
activity structures of your two major programs, namely, 
the mineral and energy resources programs and your earth 
sciences service program, are currently in the process of 
development. Does that mean you are merely in the process 
of reclassifying your activities, programs and objectives, or 
that in this type of process these activities, programs and 
objectives are also under review and might be substantial- 
ly changed at the end of that review process? 


Dr. Keys: As far as the earth sciences program is con- 
cerned, I do not think there will be a major change in that 
particular area. However, in terms of the mineral and 
energy program, | think we are in the process of looking at 
what is needed fot this country and what the responsibility 
of our ministry is in order to provide for and meet those 
needs. 


In that context, although perhaps not in the next esti- 
mates, I would hope that a year from now we will see more 
of a reflection of what we think our department should do 
as our responsibility to meet all the needs of this country 
as far as the federal government is concerned in terms of 
energy and minerals, which is the total span of supply and 
demand and the question of conservation. 


The Chairman: Would this result in a _ substantial 
change in your research activities and programs and goals 
as compared to the situation in 1968 when we made our 
first inquiry? 


Dr. Keys: There would be a change, as there has been a 
change since that time, Mr. Chairman, in the way in which 
we look at our activities. There is, if you wish, the gradual 
shift from one type of activity into another focus. I am sure 
you have been told by many other people that it is almost 
impossible, if not totally impossible, to take a geologist and 
make him into a chemist. On the other hand, you can take 
a chemist working in one particular area and move him 
into another area which has perhaps a different type of 
relevance. 


Uranium, as you indicated yourself, Mr. Chairman, is a 
very important issue in Canada, and one of the ways in 
which we are approaching our programs now—and I would 
not want to say that this is necessarily the way in which it 
will end—is to look at the totality of the minister’s respon- 
sibility to the people of Canada, through his office, for 
uranium, which would involve the supply and demand, as 
well as such things as the extent to which we should be 
exploring and the degree to which we should be pushing to 
get those extra thousands which were referred to earlier 
on. There is also the question of the safety of the miners 
working in uranium mines. As has been stated by the 
media, and as I am sure we are all aware, that is a 
hazardous occupation. We cannot let people go on working 
in conditions such as that. We have to do something about 
it. 
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There is also the question of the disposal of wastes from 
nuclear reactors, which has been an issue in the newspa- 
pers for some time. Part of that responsibility and part of 
the answers to those questions lie within the competence 
of the Department of Energy, Mines and Resources. 
Through our geological surveys group and our physics 
group, we are the people who can advise the people respon- 
sible for deciding where to store these wastes. In other 
words, do we store them in salt domes, because salt has 
been there for a long time and, therefore, there is very 
little chance of there being water to leak some of the waste 
away, or do we go to the other extreme and store those 
wastes in granite? What do we do? What do we have in 
Canada? These are all facets of the uranium program, and I 
think we in Energy, Mines and Resources are looking at 
our response to those needs in that broad context, which 
may be a different approach from the one you heard in 
your first inquiry. 


The Chairman: I should like to quote again what the 
Mining Association of Canada told us when they appeared 
before us at our earlier hearing. I quote from their brief, as 
follows: 


We suggest that a gap has for too long existed between 
the prosecution of relatively “basic,” as well as 
so-called “applied” research—as carried out in govern- 
ment agencies and often in universities—and, at the 
other end, technology in plant... While we would not 
presume herein to suggest and develop all of the rea- 
sons for the existence of this gap, we are of the opinion 
that a lack of sufficient common interest and effective 
communication between government research agencies 
and the industrial sector has resulted in a less than 
desirable efficiency in the utilization of the results of 
research. 


I am wondering whether that gap has narrowed or wid- 
ened since 1968. 


Dr. Keys: I, too, would be interested in knowing that, Mr. 
Chairman. I wonder what the perception of the Mining 
Association would be today. Mine would be that we have 
closed the gap. I think we have closed it not only in my 
department, but in other departments, too. I think that 
particular reference, in terms of Energy, Mines and 
Resources, would have to be put in the context of the 
Canada Centre for Mining and Energy Technology. Cer- 
tainly, my perception of the work that is going on in that 
centre is one that links it very closely to industry. I think 
from the examples we have given you in our briefs, both 
last time and this time, illustrate that. Pit slope mining, for 
example, was done in industry, which is a clear indication. 
We have industry people who actually come in and work in 
our laboratories and, in my view, that is the fundamental 
way in which technology is transferred. We cannot trans- 
fer technology by passing a piece of paper or by talking. It 
can only be achieved by people working together. 


The Chairman: I have one final question related to this. 
You have as of now a National Advisory Committee on 
Mining, and a National Advisory Committee on Metallur- 
gical Research. When were those two committees estab- 
lished and what are their roles in relation to your research 
operations? 


Dr. Keys: I cannot give you the exact dates of the 
establishment of the committees, Mr. Chairman. They were 
established some time ago. 


The Chairman: Was it pre-1968 or post-1968? 


Dr. Keys: I will have to take that question as notice and 
provide you with that information. I shall also have to 
provide you with a list of the membership of those commit- 
tees. Both committees operate through subcommittees that 
look at various facets of the operation. By and large, 
although neither committee, nor their subcommittees, have 
not met in the last year—and I will explain the reason for 
that in a few moments—they are there to advise the minis- 
ter on the actions and activities of his work in respect of 
mining and metallurgy. 


The committees have not met in the past year because of 
a reorganization that has taken place within the Canada 
Centre for Mining, Energy and Technology, of which Dr. 
Coates is the present Director General. He moved into that 
position rather recently and instituted a matrix style of 
operation, which is aimed at outputs in terms of energy 
and minerals. He would like, perhaps not surprisingly, to 
have his operation at least shaken down and producing 
before the committees advise him on what he should be 
doing. He assures me that he will be calling a meeting of 
these committees to look at his operation during the next 
year. 


The Chairman: Surely, if those two committees work 
effectively, they should help in closing the gap between 
industry and your research operations. 


Dr. Keys: Having had a bit to do in my lifetime with 
advisory committees, Mr. Chairman, I think they are 
extraordinarily useful and can give good, broad advice in 
terms of keeping one from going in the wrong direction. 
However, in terms of specifics of linking the work in a 
laboratory to the work of another laboratory, they are not 
as effective. It does happen. I have seen it happen where 
some member of an advisory committee has been a director 
of research and has seen something of interest to him in 
one laboratory and decides to send someone to that lab. I 
would not put a great deal of hope in advisory committees 
as an agency for technology transfer, if that is what you 
had in mind. 


The Chairman: Not necessarily as an agency for the 
transfer of technology, but rather as an agency that could 
advise you on the kind of research you should be carrying 
out on their behalf. 


Dr. Keys: Yes, they could give advice on the directions 
which research should take, and that advice, to my knowl- 
edge, be it to Energy, Mines and Resources, or to other 
departments, is generally well received and adhered to. 


The Chairman: Senator Stanbury. 


Senator Stanbury: Dr. Keys, I am wondering whether 
your organization does any research or has any input into 
the decision-making process as to the export of minerals 
and other forms of energy? Are you consulted by the 
energy policy sector and the mineral development sector in 
this regard? 


Dr. Keys: Yes. If I can illustrate what happens: when 
there is a policy issue or a decision that my colleagues wish 
to recommend to the minister that he should take in 
respect of either of those two, the Science and Technology 
Centre is consulted to see whether or not there are any 
technological implications to that decision. For instance, 
you used the word copper. Are we running out of copper? 
To what extent does science and technology determine 
what we do in copper? Well, if there were a new process 
that would make it cheaper to develop the copper products 
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rather than just ship the ore to Japan, and if that were 
being done or was on the horizon in Canada, we would 
want to know it before we took a decision, as a govern- 
ment, as to what we should do in respect of the export of 
copper concentrates. 


If there were something like that, I would expect that 
the science and technology sector of our department would 
be aware of it, would highlight it and would give us some 
indication of the probability of success of this new process, 
and the timing at which it would come on. That would be 
fitted into the policy decision to decide whether or not 
something should happen in respect to that export. 


Does that give you a flavour? 


Senator Stanbury: Yes, it does to a certain extent. What 
I am driving at is the concern all of us have that our need 
to keep up our balance of payments is now driving us 
toward exporting more of our exports than we should— 
because our manufacturing area is not developing its 
exports very well—simply to earn money. Not that to earn 
money is a bad thing, but I am just wondering to what 
extent we are selling our birthright for the benefit of the 
present generation, and whether your organization has an 
input into those decisions. For instance, I happen to know 
from personal experience in the last month or two that 
Spain has a large contract to import uranium from Canada. 
It was bought at a rather cheap price with a commitment 
made some time ago. It was renegotiated, and now they are 
going to be paying a higher price. At the same time, there 
is the expression in some places that we are going to be 
running out of uranium ourselves. 


I appreciate you have given us some figures which seem 
to combat that, but I am wondering to what extent your 
department is consulted before export permits are given to 
allow the export of certain resources which may cause us a 
problem in the long run. 


Dr. Keys: Well, the particular mineral that you referred 
to, uranium, is special because it is prescribed under the 
act of the Atomic Energy Control Board, and in that 
particular case we have an agency, which is one of the 
agencies of my minister, to look after that type of thing, 
and I can assure you that the input from my department, 
and particularly from the energy policy sector where this 
document originated, is well and truly made to the deci- 
sion. Our people are working and producing documents 
such as this, so that information can be well meshed, if you 
wish, with the decision process of the Atomic Energy 
Control Board. 


In the case of the broader issue of other minerals, I can 
only say at this stage in the game that the question of a 
mineral policy for Canada is one that is being generated by 
my colleagues in the department, and I would expect and 
hope that in coming forward with a policy for Canada that 
the implications of science and technology, in its broadest 
sense, will not be overlooked in the development of that 
policy. The example that I gave was one potential way in 
which science and technology could influence or assist 
some decision of the government. 


Senator Stanbury: And your organization would apply 
some of its research and development energies toward 
finding practical methods of giving some processing to 
resources before they are exported? 


Dr. Keys: Indeed, we would. As I mentioned, we have the 
Canada Centre for Mineral and Energy Technology, and 


within that there is a group which I think over the years 
has established itself as a reasonable centre for physical 
metallurgy in Canada. It is quite a good one, actually, and 
is devoted to that type of secondary activity, if you wish, 
namely, processing. 


Senator Stanbury: Then because you in a forthright 
way put forward your concerns in your initial statement, I 
wonder if we could get your suggestions as to what is 
needed to solve the problems. You talked about the prob- 
lem of consistency, and I suppose that immediately means, 
in the minds of all of us, that there have been oscillations 
in support of some kind that you think have caused an 
inconsistency. What do you propose as a solution for that 
inconsistency? You talked about the need to have the best 
scientists, which sounds to me as though you feel that 
somehow or other we have not accomplished that. Then 
you say we have had severe problems with both money and 
people. What is your solution to that situation? It seems to 
me that you are raising some rather strong issues, but I did 
not catch any solutions. Here I am looking for advice, not 
opinions. 


Dr. Keys: Your point is well taken, senator, and I am 
sure that if I did have the solutions to those questions, 
then I could possibly write my own ticket not only in 
terms of this country but in terms of other countries as 
well because we are not unique. My purpose in highlight- 
ing those things was to give you my concerns. I cannot give 
you the answer. And I am not sure if anybody can. I think I 
can tell you or find out for your who the good scientists 
are. We know. The science community knows. But you will 
not get a straight answer or the same answer from each of 
them. 


On the question of the ups and downs and back and 
forths, I am not suggesting necessarily that this has hap- 
pened in the past, but we are a resource limited country. I 
have to make that point in terms of our size. We are also 
resource limited in terms of our financial resources and 
therefore I would hope that as we go through these dif- 
ficult times the question of large cutbacks in scientific 
activities would be approached very cautiously. I think I 
did say at one time that I was against a suggestion that you 
should not put lots of resources in any more than you 
should take lots out but for totally different reasons. I was 
really making a plea for, if you want, some continuity. I am 
not suggesting that everybody should be allowed to do 
their own thing for as long as they want. I do not think any 
one of us can. I am suggesting that for those things that the 
government has decided are important, we should try to 
see them through unless there is a rationale for not doing 
so. But having said that, I recognize that this is a country— 
it is not just science. There are many, many policies that 
govern this country, and there is no use my pretending, or 
anyone else in a science operation, that we exist in isola- 
tion. There are other things that are important to the 
people of Canada—all the social aspects, and science can 
contribute to that. 


We can contribute in a number of ways. We may be 
asked to contribute in the future by shifting some of our 
operations. Mr. Chrétien has made a public announcement 
about the government’s intention to relocate and science 
may be called upon to participate. That may or may not 
help science, but in the government’s opinion they will 
relocate if it helps Canada as a whole. I guess I am just 
cautioning against precipitous actions that could run 
things up and down. 
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The Chairman: But once you are faced with a fire, 
instead of moving people who are working on what you 
believe to be important problems, why don’t you contract 
out and get an outside fire brigade to fight your fire 
instead of moving people from their actual work? 


Dr. Keys: I would love to, Mr. Chairman, and I think my 
colleagues would too. We would dearly love to do that. 


The Chairman: Has it been tried? 


Dr. Keys: We do contract out work. I think you have the 
figures in the brief we gave to you for the kinds of things 
that are contracted out. I could give an interesting exam- 
ple, and this is perhaps indicative of what we have to do in 
Canada. When the Beaufort Sea study had to be made, and 
there was a multimillion dollar study before that could go 
forward, who did the work? Who paid for it? It was paid 
for by industry and done by government scientists. Why? 
Because we are a small country. 


Senator Yuzyk: And it was in the national interest. 


Dr. Keys: Yes, but industry itself did not have the people 
to do it. And we are a small country. The universities 
contributed, but can you denude a university department 
for a year or two years in order to do a study like this? We 
have not been successful in doing so, and I am not sure 
that we should be. The point I am making is that we are a 
resource limited country and we should be thinking of 
consolidating resources for this type of activity. I think 
that is a very good example of where industry and govern- 
ment worked together. I am told by some of my scientific 
colleagues that one of the unfortunate things is that that 
work stopped. We are not going ahead any more. We have 
the data base that we think we need. 


But again I go back to what I think has to be the solution 
in this country, and that is not just doing it in house and 
not just doing it in the private sector and not just doing it 
in other public sectors, but doing it together. We just do 
not have the resources to do it any other way. 


The Chairman: You mean that in your own areas of 
interest we have a great scarcity of professionals in 
Canada? 


Dr. Keys: Well, we have problems. In some areas in 
which I am associated we do have a scarcity. 


The Chairman: Because we know there are surpluses in 
other areas. 


Dr. Keys: There may be, and in particular areas there 
have been. I do not want to preach, but we go back to the 
mid-1950s, which is a bit before my time on the scene. I 
recall the stories I had heard about that time where what 
would have been my colleagues in the Mines Branch, now 
the Canada Centre for Mineral and Energy Technology 
made a plea for work on coal, and they had a great deal of 
difficulty persuading the people who allocate resources 
that coal was important to Canada. The people in charge of 
the Mines Branch at that time stood firm and insisted that 
work be continued on coal. I can assure you that if they 
had not been successful, this country would be in a very 
dire situation in terms of the future outlook for energy. In 
fact, I am not convinced that we are not in some kind of 
trouble now simply because over the years we have not 
seen fit or we have not been able to allocate people to those 
fundamental things we should be doing. I worry when five 
people leave the Department of Energy, Mines and 
Resources. 


Senator Stanbury: Mr. Chairman, I wonder if this is not 
what we are saying—and it seems to me that this is 
something that came out this morning as well—that it is 
not so much a shortage of excellent, trained personnel, 
people who know these fields, as much as it is a shortage of 
the institutional utilization of these people. In other words, 
the government can employ so many geologists but it 
cannot employ everybody. It is not desirable and they do 
not have either the budget or the functions to do so. But 
other than universities which employ them as professors, 
there is not a sufficient number of other institutions who 
have as a business or as a responsibility the development 
of that kind of research and that kind of knowledge and 
that kind of commercial activity to utilize a sufficient 
number of these expert people to accomplish the task of 
getting a knowledge of the infrastructure which you have 
to have before you can go ahead and solve these problems. 


Dr. Keys: When one is talking about matters pertaining 
to a geoscience—and I am including geology and geophy- 
sics in that—one finds that the private sector does hire 
people to do seismic work and it does hire geologists to do 
interpretations. Occasionally we even get one back in the 
federal government, for one reason or another. By and 
large, that is the area in which those people can find an 
existence. The type of geologist who is adept and skilled at 
predicting, if you wish, what resources lie underneath the 
ground may be a different kind of geologist from one who 
is skilled at predicting and delineating the structures, the 
tectonic structures in which these resources are found. I do 
not know whether that is clear. There is a difference. In 
other words, there are geologists, and some are good 
bedrock geologists and some are good resource appraisers. 


The problem is that we have a very special situation 
which may arise in the near future, which I hope my 
minister will be able to announce, which requires scientific 
and technological expertise within the department. When 
we look to see where to find that scientific and technologi- 
cal expertise, I am told that there are two people. 


Senator Stanbury: In the country? 


Dr. Keys: In my department. I am told that there is 
another man outside the department, who has been identi- 
fied. But that makes me shudder, because if those people 
disappear for some reason or another what is going to 
happen to that technological area? I would be very pleased 
to tell you what that is when my minister makes the 
announcement; I will specify for you, if you wish, that 
particular area. That is what frightens me. 


The Chairman: We should declare them as national 
property. 


Dr. Keys: But they may die. One of them is at retirement 
age. 


Senator Lang: I recall that in 1960 we could not get 
graduates to go into mining or geology. We closed down the 
Faculty of Mining at the University of Toronto. Maybe that 
is where the root of the problem is. You are just experienc- 
ing it now 15 years later. 


Dr. Keys: You are right. That was identified at that time. 
I can remember that studies were being undertaken by the 
then Mines Branch within the department that I am now 
in. They looked at who was in the mining schools and they 
were shocked; they found numbers of ten across the coun- 
try, if my recollection is correct; there were very few. 
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Senator Lang: It was the “out” thing to do. 


Dr. Keys: Yes. I would like to think that in bad times, 
when there are not many jobs in the private sector, one of 
the roles of the federal government is to take and use those 
graduates, and then when times are good in the private 
sector have those people go out and move into the private 
sector; in other words, act as some sort of ballast tank for 
good people. 


The Chairman: We are told that once they have joined 
the civil service they cannot move out any more. 


Dr. Keys: Don’t you think we could fix that in some 
way? 


Senator Godfrey: I was going to say the same thing as 
Senator Lang. I vividly recall, when I was director of some 
mining companies about that time, my own feeling was 
that the mining companies themselves were not paying 
mining engineers a great deal; they were spending six 
months in the bush away from their families, and it just 
was not an attractive profession. Has that improved at all? 


Dr. Keys: In my judgment it has not. 
The Chairman: Perhaps it was just a bad company. 


Senator Godfrey: No, no. I am talking about competitive 
salaries. It did quite shock me when I discovered how 
much they were paying people, and I used to comment on 
it and said, “No wonder we are short of these people.” 
However, that is just an aside. 


I am completely puzzled by something in your brief, 
although not because of the use of initials. On page 62, at 
the bottom, you say: 


Long established branches have the problem that the 
major portions of their operating funds are required 
for salaries. Thus while the Department as a whole is 
spending about 13% of its R&D budget and 16% of its 
RSA budget extramurally, these percentages would be 
much higher (40% or more) if the effect of salaries 
were removed. 


I cannot follow that at all. I have one more comment on 
that sentence, when I look at that 40 per cent which you 
say you did not take in salaries. | compare that with the 
statement on page 53, where you Say: 


There is a steady increase in the percentage of R&D 
contract funds going to Canadian industry (40% in 
1973-74 to 83% in 1976-77). 


First of all, I cannot understand the thing about salaries. 
How do you reconcile the 40 per cent with the 83 per cent? 


Dr. Keys: Let me try to tackle the first one first; that is, 
the question of the percentage of the funds spent on sal- 
aries. By a branch within the Science and Technology 
Sector you can imagine that that will be different. In the 
Canada Centre for Mining and Energy and Mineral Tech- 
nology, if I take the salaries as a percentage of the total 
budget of that particular group—in other words they get so 
many dollars per year—the salaries in that group account 
for 60 per cent, roughly. 


Senator Godfrey: They are not doing any research 
development? 


Dr. Keys: These are the salaries of the people. The other 
40 per cent is for other things, such as buildings, equip- 
ment, stores, travel and all those things that go along with 
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a scientist, and also for buying work, or contracting out. 
That is in that particular item. Is that understandable? 


Senator Godfrey: So far. 


Dr. Keys: Just to give you the flavour of this, in the 
Geological Survey that figure is about 50 per cent, and the 
reason that it is different there is that they run field 
parties in the summertime; some of these field parties are 
up north, and that is an expensive proposition; a lot of 
money is spent on moving people and equipment into the 
field for their particular work. In the case of the Surveys 
and Mapping Branch it is also 69 per cent, 68.7 per cent, 
spent on salaries. So, it is very high. 


The Chairman: It seems to me that you use this argu- 
ment to illustrate your contracting-out policy. It would 
seem that when you contract out you have those who do 
the research who have to be paid salaries too. 


Dr. Keys: Oh, yes. I was going to tackle that. 


Senator Godfrey: I follow you so far, but I have not 
followed the conclusion. 


Dr. Keys: I am just answering the question to try to 
illustrate. I know it is confusing; figures are always that. 
In the Earth Physics Branch the figure is 48 per cent on 
salaries, again because of the large number of expensive 
field parties. In the Canada Centre for Remote Sensing 
only 18 per cent is spent on salaries. There is a lot of money 
there, and we could talk about that, because that is mostly 
in industry. On the Polar Continental Shelf Project only 16 
per cent is spent on salaries. Again the reason is not 
because they are big spenders but because they are a 
service operation; they fly aircraft in the north to provide 
service for other people who have to move around; there 
are only 22 people in the whole operation. In the office of 
Energy Conservation the figure is 15 per cent, because a lot 
of their work is contract work and information activities. 
Again we are going back to what we talked about earlier 
attempting to tell people in this contry what we have to do 
in conservation. For the Office of Energy R&D it is 76 per 
cent, because they are mostly people; they have very little 
money at their disposal for contracting out. I have tried to 
give you a flavour of how much of the funds available to 
each of these branches is tied up in salaries. Does that 
answer that part of your question? 


Senator Godfrey: I could have answered that part before 
you started. I do not follow the next jump. Surely if you 
contract out you could reduce salaries. 


Senator Lang: No. You cannot fire anybody. Have you 
forgotten? 


Senator Godfrey: That comes a little later. You are 
talking about and R&D budget. Part of it can be spent on 
salaries and part of it on other things. If you contract out 
you have less salaries, as you point out on page 64. You say 
you cannot disturb that, that you do not want to have mass 
firings, and so on. I just do not follow the logic of that 
sentence, because eventually the more you contract out the 
less salaries you will have, because there will be fewer 
people on staff that you would be needing to do R&D. 
Surely it is all part the percentage of a budget. 


Dr. Keys: I think Senator Lang put his finger on it. We 
have people on staff; there are people there. If you contract 
out the totality of the cost, which includes the cost of 
salaries, what are you going to do with the people? 
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Senator Godfrey: You did not have much concern about 
the people at universities when you cut them down in 
order to give more to industry. 


Dr. Keys: My department? Me? 
Senator Godfrey: Yes, that is what you say. 


Dr. Keys: In the case of a university, the salary is paid 
for by the university. The individual is a member of the 
university staff, so he is assured of a job. Most of them 
have tenure, I imagine, in the university. The funds that 
are moved into the university from this public sector by 
and large do not pay for the university salaries. They pay 
for the work, and perhaps some of the students and fellows 
who work with them. 


Senator Godfrey: But at page 53 you say: 


There is a steady increase in the percentage of R&D 
contract funds going to Canadian industry— 


That is where you mention 40 per cent and 83 per cent. It 
continues: 


This has been accompanied by a decline in percentage 
R&D contract funds to universities. 


So, in effect, you are taking something away from the 
universities, whether it is research assistance or something 
else. 


Dr. Niblett: But the grants to the universities have gone 
up; the contracted work has gone down. That is right; that 
is what the figures show. 


Senator Godfrey: That is not what you say at the bottom 
of page 53. 


The Chairman: It is since 1973-74. 
Dr. Niblett: Yes. 


The Chairman: Those are not the figures I have. At least 
the total support of other performers you are giving has 
declined since 1973-74, according to your figures. Accord- 
ing to the figure I have, based on Statistics Canada figures, 
the 1975 survey, you devoted approximately $4.2 million to 
the support, in terms of R&D of other performers, includ- 
ing $2 million to industry. That is for 1975-76. In 1973-74 
the total figure for support to outside performers was $5.5 
million, including $3.9 million to industry. So that there 
must have been a decline, not only in the total but also for 
universities. 


Senator Godfrey: I cannot understand your statement in 
view of the last sentence on page 53. 


Dr. Niblett: Do you mean with respect to grants? 


Senator Godfrey: Yes. It says contract funds as opposed 
to grants. 


The Chairman: Speaking about total support, including 
grants and contracts, but total support in terms of grants 
and contracts has gone down. 


Dr. Keys: I wonder, senator, if perhaps we should look at 
page 958 of the brief. Table IV indicates the disposition of 
extramural R&D expenditures. I believe that is what we 
are discussing. We see them broken into two sections in the 
table, under R&D contracts and down below that R&D 
grants. We could take the year 1975-76, as one that has 
passed. 


The Chairman: That is what I took. 
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Dr. Keys: When I look at the upper part of that I find 
that the R&D contracts amounted to roughly $2.7 million, 
and the R&D grants, looking at the part below that, 
amounted to roughly $1.6 million. The sum total of that is 
roughly $4.4 million. Then I move back to the 1973-74 year 
and I come to approximately $4.1 million, but I do notice 
some change in the percentages in terms of grants as a per 
cent of the total R&D. I am now looking at the figure at the 
bottom of the table, where 8.8 per cent in 1973-74 reduces to 
4.7 per cent in 1975-76. Are we in trouble with figures 
again, senator? 


The Chairman: I am quite sure we are. Are those the 
figures which you gave to Statistics Canada and which are 
provided to us through MOSST? 


Dr. Niblett: Yes. These figures are based on information 
supplied by MOSST. 


The Chairman: Because on the basis of the information 
which was made available to us, my total for 1973-74 was 
$5.5 million. But we will not quarrel about that. 


Dr. Keys: One of the big services that your committee 
could perform for the scientific community would be to see 
if these statistics can be regularized. I do not wish to 
belabour the point to which you have obviously been sub- 
jected, but I would point out that we have the same 
problems. We are invited to respond to a number of ques- 
tionnaires and we would be delighted to have only one 
questionnaire. 


The Chairman: The trouble is that we raised that ques- 
tion back in 1968, and Statistics Canada came before us 
and told us at that time that we were, through direct 
contact with departments and agencies, obtaining figures 
which were quite different from those which Statistics 
Canada was getting at that time, and, of course, we criti- 
cized that situation. As a result of our representation, an 
interdepartmental committee was created in 1969 or 1970, 
but here we are in 1976 still in the same mess. 


Dr. Keys: And, senator, I have just responded on behalf 
of my department to a further survey which was requested 
in the spring in terms of northern expenditures. Again we 
have to go through a totally new exercise, because we 
cannot extract the figures from anything before us. When 
those are compared, I am sure there will be the same types 
of problems. I have another which just arrived, asking me 
to report on expenditures again. I hope that that will not 
be different from the previous one. However, if it is frus- 
trating for you to look at these figures, it is equally frus- 
trating for us in the department to produce them, because 
we would like to have the right figures also. 


The Chairman: Do you have a representative on the 
interdepartmental committee? 


Dr. Keys: Yes, we have always had a representative on 
the interdepartmental committee. I do not wish to com- 
plain about that interdepartmental committee, which is a 
MOSST committee on scientific expenditures. That com- 
mittee has done an admirable job in trying to mesh the 
requirements of MOSST with the reqfirements of Statis- 
tics Canada. I have no quarrel with that one, but I do 
quarrel with the fact that we want to collect another set of 
Statistics against another set of parameters and they just 
do not mesh. 


The Chairman: Who is doing that? 
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Dr. Keys: That happens to be done again by the Minister 
of State for Science and Technology on behalf of the 
Department of Indian and Northern Affairs, of which com- 
mittee, unfortunately, I am chairman. I have to wear that 
one for my sins. However, I do feel strongly and always 
have felt strongly about the need for good information, 
because decisions cannot be taken on bad information. 
Timely, accurate and complete information is needed. 
Those of us who are responsible for activities in the scien- 
tific and other communities have just as big a need for it. 
So our frustration is just as great as yours, but I do not 
control it. | 


Senator Bell: You have apples and oranges and they just 
do not add up. 


Dr. Keys: Yes. In our department we have a plan, if we 
can take the money—and I suppose it will come out of my 
sector, unfortunately—to put in a financial information 
system, it will, I hope, match the program activity struc- 
ture and contain those elements in a central computer so 
that when we are asked for statistics we will be able to 
punch the right button and produce your statistics. When 
MOSST asks for statistics, they will be one and the same. 


I may say that many years ago, when I had a division 
and I foresaw the problems that were created with my 
colleagues in terms of how people like information, I went 
home one night with one of those punch cards and decided 
to fool the system by writing down.all those things which I 
should know about each of my projects in the division and 
code them. Then, whenever I would be asked a question I 
could have the information there and it would be self-con- 
sistent. So I did this and came up with 88 different ele- 
ments against which I would want to code each project. I 
took it to the minister and asked what he thought of this, 
whether it was not a good idea because I would not need a 
computer. He said, “You can do it if you wish, but the next 
question that you get will be number 89.” 


The Chairman: To whom should we address that recom- 
mendation? To MOSST? 


Dr. Keys: I think MOSST might find it helpful and could 
be helpful to the rest of the departments if they could 
somehow or other bring these things into line. I cannot do 
it alone, and my colleagues in other departments cannot do 
it alone. 


Senator Stanbury: If MOSST has the responsibility for 
co-ordinating these statistics and is doing it and then is 
asking you for some other base, it means that their original 
base or the ones that the interdepartmental committee is 
working on are not comprehensive. 


Dr. Keys: It is difficult, senator, that is right. I do not 
wish to be critical of my colleagues in MOSST. It is a 
difficult situation, but it would be helpful if we could 
decide somehow or other. 


Senator Stanbury: If MOSST should have responsibility 
for that, surely you should not be building a system within 
your department which is going to in some way compete or 
duplicate or surpass something MOSST should be doing. 


Dr. Keys: That is quite right. The Department of Energy, 
Mines and Resources, of course, is a large department, of 
which the S&T component is just one. I am talking about a 
financial management system which is needed for the 
deputy minister and his total decision. I am expressing my 
hope that it will answer the questions that I think need to 


be answered in science and technology. I was under the 
impression, Mr. Chairman, that you got the statistics on 
expenditures from MOSST. 


The Chairman: That is the figure I quoted. 
Dr. Keys: Then we really should rip these pages out. 


Senator Godfrey: In line with what Senator Lang was 
saying with respect to people on staff, I was surprised to 
learn about your difficulty in diverting money as a result 
of reducing your staff to outside contracting. That is an 
incentive, in fact, to replace people, because if you do not 
replace them you cannot make that money available for 
the make-or-buy program. Have you made any real effort 
to get the Treasury Board to change that? 


At the bottom of page 66 of your brief, you state: 


The Canadian Centre for Mineral and Energy Tech- 
nology wishes gradually to eliminate positions as they 
become vacant in order to free financial resources for 
contracting out R&D. However, present T.B. guidelines 
do not permit use of salary funds for those purposes. 


That seems to be a rather ridiculous policy. What efforts 
have you made to make Treasury Board see the light of 
day, or is this an insurmontable difficulty? Is there some 
way in which we can help in that respect? 


Dr. Keys: Each year at about this time, Senator Godfrey, 
when the estimates are called for by the Treasury Board, 
we can make whatever allocations we wish, within reason- 
able limits and compatible with what we have put forward 
in our program forecasts, between the various types of 
activities that we want to undertake. It can also be put on 
an “object-of-expenditure” basis, which, I believe, is the 
way Treasury Board does it and has done for some years. 
Once we have done that and we have put a salary dollar in, 
Treasury Board—and I would not want to challenge this— 
finds it necessary and desirable to control the expenditures 
of departments on manpower by controlling salaries. It 
also controls by man years. I think you are well aware of 
the abuses that could arise if there were no controls of that 
nature. 


On the other hand, if there is a sufficient cause, and one 
can show that there is a cause for not filling positions, and 
it is desired to transfer that salary money to other pur- 
poses, a proposition in that regard can be submitted to 
Treasury Board. Treasury Board, to my knowledge, has 
never refused to listen to a proposition. So, that mech- 
anism is available for changing what appears in the main 
estimates. 


However, if a manager goes to Treasury Board every 
time he wants to divert $15,000 or $20,000 out of a vote of $8 
million or $9 million, Treasury Board will simply tell him 
to find the $15,000 or $20,000 out of some other portion of 
the operation. It simply will not consider individual diver- 
sions of small amounts of $15,000 or $20,000. You simply 
cannot go before Treasury Board for a change in allocation 
every time someone resigns or retires. 


Senator Godfrey: But it would add up over a period of 
years. 


Dr. Keys: Yes, and a manager could decide that at the 
end of a fiscal year, not having filled five positions, to go 
before Treasury Board to have that $100,000, or whatever 
the amount is, diverted to contracting out for the next 
fiscal year. I cannot prejudge what Treasury Board might 
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do in that situation, but certainly the mechanism is avail- 
able to bring such applications. 


Senator Godfrey: So it is not really as serious a problem 
as it would appear. 


Dr. Keys: The main problem is that it ties the manager’s 
hands. If he has $20,000 as a result of a resignation or 
retirement, he cannot use it. However, in gross, it can be 
overcome. If, for instance, any part of government wished, 
for some reason, to run down its man years, I do not know 
what Treasury Board would do. I would guess at this stage 
in the game that it would be very happy to see those 
dollars saved, because the government needs to save as 
many dollars as it can. On the other hand, it might put 
them back into the S&T circuit by allowing those dollars to 
be diverted to contracting out. 


In terms of my perception of the Treasury Board, it will 
look with more favour on dollars spent outside rather than 
enriching internal activities. Even on that basis, one can 
only go so far, because if there is no one doing the work 
internally to complement what is being achieved through 
contracting out, there would be difficulties. 


Senator Godfrey: Yes, you make that point, and I agree. 
I can understand your not wanting to have wholesale 
firings, but surely there could be some kind of mechanism 
by which you could divert salary dollars to other areas. 


Dr. Keys: To give you an example, either as a result of 
retirement or death, my job will become vacant some day. 
What do you do then? Do you fill that vacancy or not? 


One looks at each position that becomes vacant with a 
view to how essential it is in the structure of getting the 
job done. The last thing I want to see happen in this 
country is that the clerks and secretaries get fired. Clerks 
and secretaries are easier to replace than some of the 
management people. The last thing I want to see this 
government do, in looking for savings in man years and 
dollars, is to start picking on the clerks and secretaries. I 
think that would be a mistake, and I hope you agree. 


Senator Godfrey: I have not really thought about that 
problem, so I will not pass any opinion. 


At page 26 of your brief you say: 


The creation of units working in French has not 
improved the efficiency of scientific research and 
related activities. 


Then at page 27 you say: 


The identification and fulfillment of language require- 
ments has increased the difficulty of satisfactory 
recruitment. 


And at page 32 you say: 


There are a number of external pressures and politi- 
cal priorities that may require organizational changes 
within the branches. The foremost of these concern 
decentralization and units working in French. 


Is this a real problem or not? You hear all kinds of allega- 
tions made by the public in this respect. 


Dr. Keys: You could probably get any answer you want, 
depending on who you ask. Some people look upon the 
opportunity of learning a second language as a very posi- 
tive step. It enriches one’s ability to communicate; it 
enriches the literature that you can comprehend, your 
appreciation of the arts, and so forth. Some people hold 
that view. I am equally certain that other people, who 


perhaps do not have the facility for picking up a second 
language, view it as a threat. If you view the requirement 
to learn a second language as a threat to a career you 
started 10 or 15 years ago, a career which you thought you 
had some hope of progressing in, then, not surprisingly, the 
tendency is to be concerned about it. 


In that context, in respect of those individuals, I would 
guess it constitutes a morale problem. In respect of the 
difficulty in attracting people, I cannot, of my own knowl- 
edge, pinpoint a difficulty. They are being asked to learn a 
second language. I cannot see that that is any more dif- 
ficult—in my experience, it may be even less difficult— 
than attracting francophones into the public service in the 
past. There have been difficulties in bringing people with 
francophone backgrounds into an anglophone environ- 
ment, so I suspect that it happens in both ethnic groups. 
But there is certainly the question of training in another 
language, whichever one it happens to be, of hiring some- 
one in a bilingual position and immediately sending him 
off for six or eight months’ training, or something like that, 
in another language, and that puts a strain on the system. 


We have one issue in front of us right now; in fact, it is 
tied up with this. You want to see one of these publications 
next year? You may not see one next year because the man 
who can do that may well be away. It could be in English 
or it could be in French, but in that sense, perhaps that is 
the price we have to pay in this country. I am not going to 
argue that; that is not my decision; it is a political decision; 
and if that is part of being a Canadian that is part of being 
a Canadian, but that is the context in which— 


The Chairman: What do you mean in relation to “this’’? 


Dr. Keys: Well, we need people who can do the analysis 
in order to provide the necessary information to produce 
these publications. In this particular case it is possible that 
the person expected to do this for the next round will be on 
language training, and we do not have the flexibility to fill 
in behind. I am not sure what percentage of our positions 
at any one time in the department are taken up in language 
training, but I suspect it is significant. 


Senator Godfrey: Well, from this statement that the 
creation of units working in French has not improved the 
efficiency of scientific research and related activities, I get 
the impression there that you are suggesting— 


The Chairman: It is the understatement! 


Senator Godfrey: It has gone the other way; it has 
decreased. I can understand what you have just said, but 
have you actual experience with units working in French? 
Have you created units where you do not have the same 
efficiency, or is it because people are taken away to learn 
French after you have created the units? 


The Chairman: How many French units do you have? 


Dr. Keys: We have a number of small units, we have two 
major units designated in response to the government 
policy, which I guess is in some sort of a hold mode at the 
present time, suggesting that there should be major units 
working in French. We have one in the Canada Centre for 
Mining and Mineral Energy Technology, and one in the 
Surveys and Mapping Branch working in French. I think it 
puts a strain on the system of the type I mentioned. The 
ultimate effect of this has yet to be realized. I am not sure 
about inefficiencies when looking at the long term, but 
there are bound to be inefficiencies in the short term. The 
question of communicating between anglophone and fran- 
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cophone, neither of whom speaks the other language per- 
fectly and yet are working in one of those languages, is not 
easy, and I am sure that the federal government feels this 
way too. What they are looking at is not the immediate but 
the long-term implications, and that may be fair enough. I 
think the jury is not in on that one yet. I would not want 
you to think that this statement indicates any conviction 
on our part that they are major or long-term problems. I 
think there is a short-term one, the nature of which I 
mentioned. The long term I do not know, and I am sure 
nobody else does either. 


Senator Yuzyk: Can we focus now for a few minutes on 
a very important, unlimited, inexhaustible, renewable, per- 
manent and perpetual source which, from the point of view 
of pollution, is considered to be a clean source? 


The Chairman: Perhaps it is not a good source. 


Senator Yuzyk: Well, this is what I want to inquire 
about. And which, because of the exhaustability of our 
non-renewable resources, we owe to the next generation. 
That is solar energy. Now, how much emphasis does your 
department place on the study and the application of solar 
energy? 


Dr. Keys: At the policy level in our department I think 
we recognize that solar energy has a role to play. Within 
the science ard technology sector we have not the exper- 
tise which exists in other departments of the federal gov- 
ernment in order to do the research and development or to 
carry the research and development through that may be 
needed in the future to better utilize that particular source 
of energy. 


I am sure you have heard from Dr. Schneider, of the 
National Research Council, that they have a substantial 
effort on solar energy, the research and development and 
new methods of looking at solar energy. Central Mortgage 
and Housing has demonstration projects, and they would 
wish to carry out more, demonstrating existing technology 
to see what it can do in terms of backing off some of the 
other renewable or non-renewable energy sources. 


The question as to how big a role they can play in the 
future is, I think, debatable but not whether they can play 
a role. There are essentially two ways in which you can 
capture solar energy at the present time: one is through 
direct conversion of solar energy into electricity through 
some conductor-type devices. The estimate on that cost- 
benefit at the present time is not promising, simply 
because the energy cost of making the device is very high. 
The other way involves heating effects, the low tempera- 
ture effects, if you wish, or the use of low temperature heat 
as a collector with, say, reflectors and things of this nature. 
These are the types of solar energy that are being attempt- 
ed and being used in various buildings throughout the 
country now. You are just as aware as I am of the demon- 
stration buildings in the Toronto and Hamilton areas. The 
department in a policy sense is conscious of the role it can 
play, but I would want to emphasize that it will not be a 
total role. In other words it will not back off all the other 
renewable resources. I think that one can say fairly safely 
that that is the case. On the other hand, it certainly will 
contribute in some areas knowing that that little bit will 
help back off the resources. I do not know what the most 
recent estimates are, but if it does back off more than 5 or 
10 per cent in the next 25 years I will be a bit surprised. 


Senator Yuzyk: Anyway, you are making preparations 
for the future. 


Senator Bell: Do you know anything about what other 
countries are doing in regard to this? 


Dr. Keys: Yes, senator, indeed we do. Our office of 
energy conservation, for instance—this being one of the 
areas of particular interest to them—is in close contact 
with the work being done in the United States. The work 
being done there, of course, greatly transcends the work 
being done in Canada. There are many reasons for this, 
only one of which is that they have more money to spend 
on it. The other is that the climatic conditions are suf- 
ficiently different in that they get more sun. The hope is 
that it can displace something else which is greater, wheth- 
er it be air-conditioning or heating. 


I had the good fortune or otherwise to visit an institute 
in Task kent in the Soviet Union 15 years ago. It had a 
whole group devoted to the application of solar energy for 
those arid regions that lie in that lower part of the Soviet 
Union. They have been in this field for a long time. 


Senator Yuzyk: And later this could be transferred to 
other areas. Is that right? This leads me to the other 
question which I think is very important and which we 
have not discussed at all, and that is your working rela- 
tions with MOSST and how much MOSST is really co- 
ordinating or integrating some of these activities which 
cut across various departments in which your department 
is also a participant or may even play a leading role. 


Dr. Keys: Perhaps I could take that in two parts, senator. 
For the first part the example I would give is Energy R&D. 
That particular activity was set up several years ago by my 
department, and the chairmanship and responsibility for 
reporting to Treasury Board and to the government lies 
with my minister. MOSST participates in the discussions 
that lead to the decisions, but the actual deciding and 
proposing and carrying out of decisions on the projects is 
left in the line departments. But MOSST, of course, in its 
role as science adviser to Treasury Board has an opportu- 
nity, presumably, at some stage in the process of comment- 
ing on whether the job has been well done and of making a 
particular assessment. 


Senator Yuzyk: You have a regular mechanism for 
working with MOSST? 


Dr. Keys: Yes, in that sense we do. 


The Chairman: Before you go on, senator, would you 
permit me to ask a question about this energy R&D pro- 
gram? Back in 1970 and again in 1972 in our reports we 
noted that in several areas where several departments 
were concerned there was no effective co-ordination of 
their research efforts. Then, if my dates are correct, it took 
the energy crisis and the Middle East for the government 
to realize that in the field of energy there was no co-ordi- 
nation, and a cabinet document was produced at the begin- 
ning of 1974, I think, to set up a task force to co-ordinate. 
The task force reported in April 1975 to cabinet, and cabi- 
net went back to the task force and said, “Well, go back 
and do your work. There is no priority in the shopping list 
that you have provided.” I understand that it was only at 
the end of 1975, or perhaps in 1976, that that shopping list 
was produced. So, it took two years to provide the priori- 
ties. That was six or seven years after we had noted this 
lack of co-ordination, and what was produced at the end of 
all this was an R&D program which I understand amounts 
to about nine to $10 million. 


Dr. Keys: Last year’s program, senator? 
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The Chairman: Yes. 
Dr. Keys: That is correct. 


The Chairman: It was announced recently by your 
minister. 


Dr. Keys: The increase in energy R&D was about $10 
million. 


The Chairman: But why did it take so much time to get 
these people together? 


Dr. Keys: Well, Mr. Chairman, you have been having 
these hearings and you have heard a lot of us talk. I am 
sure you have got a lot of different flavours of the way in 
which we do our business, and I am afraid I can only 
respond to you that if you want to get a job done you look 
first to people and secondly to mechanisms. You put the 
right people together and I don’t care what the structure is 
the right people will get the job done. But if you do not 
have the right people, you can put all the structures in the 
world together and it still will not happen. I am as guilty 
as the next person in terms of what I perceive to be my 
responsibility to my government, to my minister and to my 
colleagues, but put me against somebody else and there is 
always a give and take. I do not think I want to apologize 
for the time it takes. 


I think we are doing it better now, Mr. Chairman. We 
have been through the exercise and we are in the process 
of digesting it, and I expect that by some time in Septem- 
ber we will have the second one. That one has not been 
nearly as painful as the first. I would like to use this as an 
example, because once it is going I think what you would 
like to see happen will happen. We now have, I think, all 
the energy R&D projects carried out in the federal govern- 
ment. We know them. We have them on big sheets of paper 
and we know the dollars and man-years and what they are 
trying to do. There are 240 of them. 


The Chairman: Since when do you know this? 


Dr. Keys: That information was given to me about three 
days ago. You should be happy about that. I think it was 
within the office of Energy R&D. We asked them what 
they could produce in the way of information that might 
be of interest to you and, as I say, I now can tell you that 
we do have that list. I suspect it is one of the few areas 
where we have gone across the departments in an area of 
national concern and we now have a handle on the R&D. 
As to what we do with it, the next time around you can ask 
us about that. 


The Chairman: I hope you have agreed on figures. 


Dr. Keys: Yes, Mr. Chairman, because there is only one 
source. 


Senator Yuzyk: We are glad to hear that MOSST is able 
to achieve some of its objectives, although probably not 
totally, and I understand that you have a good working 
relationship with MOSST. 


Dr. Keys: Yes. Could I just amplify a little, senator, 
because I tried to divide your question into two parts? The 
second example I would like to give is one where MOSST 
has taken the leadership, and that is in the area of co- 
ordinating Canada’s ocean interests. MOSST has set up a 
committee to do that. I hope that that committee will be as 
successful as the committee set up by my predecessors in 
the Department of Energy, Mines and Resources in bring- 


ing to the government’s attention those things which 
should be done and need to be done in order to achieve 
what Canada wants to achieve in respect of ocean manage- 
ment. MOSST has taken that role, and as far as I know it is 
being carried out very successfully. 


Senator Yuzyk: Without obstacles? 
Dr. Keys: As far as I know. 
Senator Yuzyk: Major obstacles? 


Dr. Keys: It is people, senator. I do not care where they 
are. There are a dozen people, and those dozen people will 
get the jobs. I do not care whether it is Energy, Mines and 
Resources, MOSST or where it is. 


The Chairman: Do you submit your estimates directly 
to Treasury Board or to MOSST prior to sending them to 
Treasury Board? 


Dr. Keys: I apologize, because I have not been through, 
with my present department, the program forecast, but my 
understanding is that from our program forecast which 
goes to Treasury Board we would break out the science and 
technology component and pass that on. 


The Chairman: You have not done that yet? 


Dr. Keys: I personally have not. That is my understand- 
ing of what we will do. If it does not go that route, it will 
go to Treasury Board and I feel quite competent Treasury 
Board will send it back to MOSST. 


Senator Yuzyk: EMR is very much information-con- 
scious and information-oriented; there is no doubt about 
that. My question is this. We are now reading about the 
demise of Information Canada. I should like to find out 
from your department whether you have made good use of 
Information Canada to the extent that you wil! be sorry it 
is passing off the scene. 


Dr. Keys: We had used Information Canada as a distri- 
bution centre for publications that come out from the 
department. I think the particular issue there that I guess 
has to be faced by my colleagues is the question of map 
distribution. Information Canada has been acting as a 
distributor for maps produced in the Surveys and Mapping 
Branch. Mr. Moore, the Director General of that branch, is 
making arrangements now with other outlets throughout 
the country to distribute the maps. I suspect that we are 
neutral on Information Canada as an outlet. I know of no 
complaint against it myself, so I cannot feel it was an 
inhibiting centre as far as any activities were concerned. 


Senator Yuzyk: Has it now increased your load on infor- 
mation services that you will have to provide? 


Dr. Keys: Perhaps not quite. Are you thinking of public 
information or scientific and technical information? 


Senator Yuzyk: Both really. 


Dr. Keys: The information on the land, Canada, which I 
will call the scientific and technical information, we will 
disseminate through other vehicles. We will have arrange- 
ments with private or provincial agencies to distribute 
those. I think we can handle that one all right, and it will 
not create a greater load for us. In the case of public 
information, informing the public of what it is our depart- 
ment is all about, we do of course have an information 
service, public relations if you want. 
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Senator Lapointe: Did you have much to say about the 
creation of PetroCan? 


Dr. Keys: Are you asking me personally? I can duck that 
very easily. The answer is no. That is simply because I was 
not at the department when it was created. That may be 
dodging your question. 


Senator Lapointe: Yes. 


Dr. Keys: I am sorry that it is. If you are asking me 
whether the science and technology sector had any impact 
on it, I will have to pass that; I just don’t know. 


Senator Lapointe: Your department did not have any- 
thing to do with it? 


Dr. Keys: The department I think did. What I am saying 
is that I cannot really speak for my Deputy Minister in this 
policy area. I can only really speak about the science and 
technology area. 


Senator Buckwold: I want to talk about what you list in 
your submission as an international energy agency. What 
kind of international co-operation is going on with respect 
to R&D projects which are being undertaken by a wide 
variety of nations? Perhaps you could give us a short 
resume. Is every nation going off on its own study of solar 
heat and a variety of other sources of energy? Are we 
duplicating ourselves? I do not ask the question from the 
point of view of cutting Canadian expenditures, because I 
know this is a fundamental venture. 


Dr. Keys: Senator, the quick answer to your question is 
yes, we have one man. He is actually attached to my office. 
I am ready to say that I do not believe in having a lot of 
staff; people would rather have it done by the line manag- 
ers. However, I have one colleague attached to my office 
whose major preoccupation is with the international 
energy agency. He is Canada’s representative or, at least, 
our department is essentially the federal government rep- 
resentative on this agency. He is just today turning in a 
report to that agency giving Canada’s expenditures for the 
last three years, up to the present year, against a number 
of areas of concern in energy—other countries will also be 
contributing—with a view to putting together on an inter- 
national basis a compilation of expenditures in these vari- 
ous areas so that each country will see what other coun- 
tries are doing. 


Senator Buckwold: Are doing, or are spending? 


Dr. Keys: That is right. In terms of how the resources are 
being used. Then the sequel to that, of course, is that if we 
are spending on fossil fuels, on conventional oil, so many 
billion dollars in the world, the big spenders are these, 
then the natural sequel is to put those people together in 
some juxtaposition so that each can find out what the 
other is doing. That is on a global basis. 


On a bilateral basis, both this man and others in the 
department are in close contact with their colleagues in the 
United States. The visits that they have made and the 
workshops down there have given us good insights into 
what research and development is being done in the 
United States. I can give you one example of this, which is 
coal gasification, but there are a number of very expensive 
demonstration projects which the United States is trying 
now. They will not be ready for some years, but through 
our co-operation there I would expect that we would save 
ourselves some hundreds of millions of dollars. In fact, we 
might get something which we would not otherwise get, or 


be able to afford, because this technology will be developed 
in the United States. Whether they will get an equivalent 
amount back from us in some other area is a moot point, 
which, perhaps, I should let them answer. But we can gain 
a lot. 


Another area which you did not raise is fusion. This is a 
potential on the horizon and is an extraordinarily expen- 
sive area, which I am sure you have investigated. Canada 
just simply cannot afford to go totally into that. If we do 
decide and can find the resources to do it, I expect that 
part of the fusion activity will be devoted to sending 
people to other countries to work on their programs, with 
the expectation that if those programs come to pass, at 
least we will have a nucleus that we can bring the tech- 
nology into Canada. Those are big examples and we are 
talking in billions of dollars. In my opinion the co-opera- 
tion is good. 


Senator Buckwold: We talk about solar energy as 
referred to by Senator Yuzyk. I would guess that almost 
every developed country in the world is doing something 
in this regard, and probably duplicating. Is there any real 
point in Canada as a nation, other than perhaps a few 
experimental projects as a demonstration program such as 
the Minister of State for Urban Affairs is carrying out 
under the urban demonstration program, trying to develop 
a program, or should we wait for the United States, Russia 
or someone else? 


Senator Bell: Japan, Holland, France, Germany. 


Dr. Keys: May I give you a trite answer, senator. If we 
have good people, the answer is yes. 


Senator Buckwold: To wait? 
Dr. Keys: No, to do it; if we have good people, do it. 


Senator Yuzyk: I understand that you are sending your 
people to these various centres in the world? 


Dr. Keys: Yes. 


Senator Yuzyk: So we are on top of what is taking place, 
say, in the solar energy field? 


Dr. Keys: I think apart from the areas in the energy field 
that might be classified, I can safely say that Canada is 
familiar with it. Perhaps some countries, for one reason or 
another, do not wish to tell us. In the open sense, I think 
Canada is well informed on what our high technology 
colleagues are doing. I do not think we are ill informed at 
all. If we are, then we are wasting a substantial amount of 
money in sending our representatives abroad. 


Senator Buckwold: I was really thinking in terms of 
what we could do in Canada rather than sending people 
abroad. Would we be better advised to concentrate on one 
or two, or perhaps three, very significant programs that are 
meaningful to us as Canadians, things that we can do well, 
and leave the rest to other people? 


Dr. Keys: You are asking me, in a sense, to look into the 
future and say whether or not the young man who is now 
in high school, who may turn out to be a good scientist in 
10 years time, if the nurturing is right, should be backed. I 
would prefer to see this country back its good scientists. I 
feel we should give many scientists a chance, but back our 
good scientists as they mature. If our good scientists say 
that we should put money into solar energy, then let’s try 
our darndest to put it in; if they feel we should put money 
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into gasification, then let’s try to do so. If we listen to our 
good scientists, the chances of success, in my judgment, are 
much greater. 


The Chairman: But surely there must be some kind of 
priority in terms of areas. As you said a few moments ago, 
Canada is a very large country with a relatively low 
density population. In view of that, surely we should be 
interested, perhaps more than any other country, in doing 
research in long distance transmission. 


Dr. Keys: Yes, we should concentrate on transportation, 
of which that is one element. 


The Chairman: Are we putting long distance transmis- 
sion as a high priority item? 


Dr. Keys: I am worried about the use of the word “priori- 
ty,’ Mr. Chairman. If you are asking whether we are 
giving attention to it, the answer is “yes.” The question of 
how we get energy from where the coal is, for instance, in 
the West to the East where the largest demand is, is 
paramount. Based on present technology, it cannot be done 
by way of transmission. To throw out a concept that is not 
new, it might in the future be moved by way of low 
temperature super-conducting lines. That is not economi- 
cally feasible now, but at some point in the future 
someone,may improve the technology to the extent where 
it might very well be an economical means of moving 
energy. If we can develop a super conductor with zero 
losses in transmission that operates at near room tempera- 
ture, then the game is over. The energy would then be 
capable of being transmitted in a lossless manner, except 
for the losses at each end. The prospects of that are not 
good, but it has not been totally ruled out. So, it is worth 
some effort and it is worth having good men working on 
the bench to see whether or not something along those 
lines can be developed, either by themselves or by working 
in conjunction with their colleagues in other countries. 


The Chairman: Senator Stanbury. 


Senator Stanbury: We discussed this morning the way 
in which Canada’s efforts in the atomic energy field devel- 
oped, and we discussed one or two of the things that are 
being discussed internationally now in which Canada may 
be asked to do some particular aspect of the research. It 
seems to me that would be something that we could be 
doing in connection with fusion or solar energy, or some of 
these other alternatives, in the sense that in our interna- 
tional discussions, or in our bilateral discussions with the 
United States—and you suggested there might be a quid 
pro quo somewhere along the line—as a means of becoming 
part of this development rather than simply waiting for 
them to finish it off and then take advantage of it, or try to 
take advantage of it, or buy the technology, we should be 
involved in taking assignments of particular aspects of it 
and developing those. What is your reaction to that? 


Dr. Keys: I agree with you 100 per cent. If I may take you 
out of the energy field for a moment and into the high 
technology space shuttle area, that is precisely what we are 
doing. The National Research Council, on behalf of the 
Canadian government, has undertaken to provide for the 
National Aeronautics and Space Agency an integral essen- 
tial part of the space orbiter, and that whole activity is 
being contracted out to industry. So we are participating in 
that, and I am sure that Dr. Schneider mentioned that to 
you. That is clearly a model and there is no reason at all 
why we should not do the same thing in other fields. 


Senator Lang: Dr. Schneider did not mention that the 
idea of our getting in on that came from the private sector. 


Dr. Keys: Well, all the good ideas do not come out of the 
public service. But I think, to be fair, senator, that that is 
one where there was joint consultation. The final proposal 
came from the private sector, but only after about two 
years of consultation with the scientific people. 


Senator Lang: Give credit where credit is due. 


Dr. Keys: Yes, and I am glad to see the private sector 
doing that kind of thing. 


Senator Stanbury: All I am suggesting is that this is in 
the energy field and that your department might well be 
initiating that kind of effort, for otherwise it sounds as 
though we are prepared to sit back and let the other 
fellows do all the work and expect to get the technology or 
pay for it, whereas we could be involved in it before. 


Dr. Keys: We do have another level of government which 
is equally interested in these energy matters, and I would 
hope that my minister would have something to say in 
respect of co-operation with them some time in the not too 
distant future. We put people there, working in their envi- 
ronment, contributing our brains and our knowledge to the 
advancement of the American activities or the European 
activities—it does not matter which way you go. That is a 
possibility. Another way is for us to take an integral part 
in one particular area. I do not know whether any country 
in the energy field is going to put itself in a position of not 
having some kind of a watching brief at the very minimum 
on the potential for the future. I think that any of the 
advanced countries are going to look very carefully, and 
that is why there is a proposition to do a little bit of work 
in fusion. 


Senator Stanbury: And that gives us the opportunity for 
a watching brief elsewhere. 


Dr. Keys: That is right. 


Senator Yuzyk: But we stand to lose some of these 
people once in a while. It just comes to my mind that the 
president of COMSAT is a former Canadian. 


Dr. Keys: We have, senator, lost a number of Canadian 
people who have taken up residence and citizenship in the 
United States over the past 25 or 30 years. 


Senator Godfrey: But it is a two-way street. 
Dr. Keys: Well, we had Mr. Howe come to us, didn’t we? 


Senator Godfrey: There has been more of a brain drain 
from the States into Canada lately. 


Dr. Keys: In the last five years, yes; that is quite right. 


The Chairman: Will the figures that you received three 
days ago be made available? 


Dr. Keys: As far as I am concerned I could read them 
into the record right now. 


The Chairman: I think that might be useful. This is the 
first time since Confederation that we have had thase 
figures. 


Senator Godfrey: Why not just print it in the record? 


Dr. Keys: I want to make sure that I get in what you 
would like to have in. What I have here is a breakdown. If 
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you wish I can submit it to you at a later date. But 
essentially what I have here is the number of programs 
and projects against each of the five main task areas 
identified in the energy R&D. I would be glad to provide 
this information to you on a cleaner sheet. You will see 
that the number of programs in those five task areas 
amount to 30. These are further broken down to a total of 
240 projects, each project having a description of what it is 
trying to do and what resources are available. Each one of 
those is looked at each year in the process of this energy 
R&D. Of course, some will be enriched as time goes on and 
some will not be and some, I suppose, will turn out to be 
not very successful and will be dropped and will be 
replaced by others. I think that while you may wonder 
why it took so long to get going, it is in good shape now, 
Mr. Chairman. 


Senator Stanbury: I have two short matters. It seems to 
me that that kind of information would be very useful to 
industry as well as to us; in other words, for industry to 
know the kinds of projects, provided they are not secret 
matters, so that they have a chance to tie in and take 
advantage of it. 


The other thing I wanted to mention was this. When we 
talk about bilateral arrangements with people such as the 
United States or Europe and so on, I would not like us to 
overlook the possibility, if it is a possibility in your mind, 
of bilateral arrangements with smaller countries in the 
R&D field. I have mentioned Spain two or three times 
already, but from discussions in two or three of the south- 
ern European countries I have found that Spain, for 
instance, which has only 33 million people against our 22 
million, has exactly the same R&D problems that we have. 
They have imported so much of it that they have produced 
very little of it themselves. They have difficulty in getting 
their own industry deeply into R&D. One of the matters 
they raised with me was whether there could not be areas 
of co-operation in R&D, whether the energy and mineral 
fields, and so on, lend themselves to this, whether our two 
countries lend themselves to this. I am not trying to make 
a judgment. I am simply saying that in addition to these 
relationships with major countries, the major producers, 
there may well be things in which we could work together 
with smaller countries towards a common effort, to make 
us more competitive and little more independent of the big 
ones. 


Dr. Keys: Certainly I do not think that is ruled out at all, 
that type of co-operation. I guess most of us—maybe it is 
not unnatural—would like to get more than we give in 
terms of these co-operative exercises. I think we have been 
fairly lucky with our neighbour to the south in some areas, 
they have treated us fairly generously in this respect. I 
think also, through our external activities, we have demon- 
strated our willingness to engage in co-operative projects 
with other countries. 


If I move outside my own area of operation at the 
moment and look to my sister department, the Department 
of the Environment, they have undertaken to do hydro- 
graphic work with Senegal. Senagal wanted some hydro- 
graphic work done and Canada provided the ship, took 
people on board, trained them. Of course, we got something 
out of that too. It was an experience for us, with some 
training on our part, some new information. Also, the 
Senegalese got some. I think that kind of thing can go on 
quite well. It is not just give; it is participation. I think 
that is a major element in doing business with anybody, to 
give them the self-esteem that they are contributing too. 


Senator Lang: Can you give me any guess as to when 
the domestic price of oil in Canada will be equivalent to 
our export price? 


Dr. Keys: Would you like to have my resignation along 
with it? If you don’t want it, I am sure my minister would 
want it tomorrow. 


Senator Lang: How many men does your department 
have in our embassy in Washington? 


Dr. Keys: My department has none. 


Senator Yuzyk: Do we have anybody who is in charge of 
scientific activities? 


Dr. Keys: Mr. Macdonell. 
Senator Yuzyk: This is in Washington? 
Dr. Keys: Our science counsellor in Washington. 


Senator Lang: We have energy people in the embassy. I 
thought they might come under your department. 


Dr. Keys: I know of nobody from our department who is 
down there on a permanent basis. 


Senator Bell: I have just one quick question taken off 
the top of the other 45 questions I have not asked. I go back 
to standards, not statistics. With respect to a standard 
resource appraisal, perhaps using the North American 
standard, I guess you would have to have the provinces 
co-operate. I am thinking of Alberta with its coal standard; 
there is a different standard of reporting; they have a 
lower cut-off rate. It is very difficult there to compare 
statistics. Would it not be a good idea for your department 
to pull the provinces together and have them follow the 
same standard? 


Dr. Keys: Senator, in my judgment, one of the roles of 
our federal government is to ensure that we do not balkan- 
ize. Those areas which form the country as a whole should 
be looked at as a whole. Each one has its own particular 
area. Yes, it is something with which we are concerned, not 
only in the resource area but in other areas. With respect to 
mapping, for instance, some provinces produce their topo- 
graphical maps in a different manner than we. We are 
working toward this, but it cannot be done by edict. It 
must be done by persuasion and logic. 


Senator Bell: Co-operation. 


Dr. Keys: Co-operation. That is the name of the game. 
Put two people together and there will be no problem. 


The Chairman: What is MIROC, this new mining indus- 
try joint research organization? Is this a joint enterprise 
organized on an industry basis? 


Dr. Niblett: I do not know about that. 
Dr. Keys: What does it stand for? 


The Chairman: It is MIROC; perhaps Mr. Pocock 
knows? 


Mr. Pocock: I forget what the acronym stands for; it was 
announced about two months ago. 


Dr. Keys: It was announced without benefit of my par- 
ticipation as an individual. Whether my predecessor had 
anything to do with it, I do not know. He did not leave 
word. 
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The Chairman: It is just a private organization. 


Mr. Pocock: It is just a private company, an industry- 
formed organization for research. 


Dr. Keys: I think that can be constructive without pre- 
judicing what might take place, but I would look on that as 
a good step in moving toward that model which I thought 
might come to pass in the country in the next few years. 


Senator Godfrey: Did you say an industry-wide organi- 
zation has not told you about it? 


Dr. Keys: Well, I am not very important, senator. 


Mr. Pocock: I know it exists. I could find the name from 
the man from Noranda who is president of it. 


Dr. Keys: It just may be that I am poorly informed, 
senator. 


Senator Godfrey: I would like to know. Surely this is the 
type of thing that would be worked on with the federal 
government. 


Dr. Keys: I would certainly not like to see any industry 
castigated for lack of information. I will return to my 
department and find out, because I feel sure that it would 
not have happened without the knowledge of my col- 
leagues, if I am not sufficiently important to be brought 
into the picture. 


Senator Bell: Pages 27 and 62 of the brief have to do with 
aerial survey and contracting out. I am particularly upset 
in connection with the Centre for Remote Sensing. It is 
stated: 


...its ratio of in-house personnel to external partici- 
pants is too low for effective interaction with industry. 
Its flying activities have recently been transferred 
from the Armed Services to industry. 


Then, on the other hand, we have the private aerial survey 
people; what is it, photogrammatic services? 


Dr. Keys: Are you referring to the Canadian Association 
of Aerial Surveyors? 


Senator Bell: Yes, they will be upset. 
Dr. Keys: Very much so. 


Senator Bell: Because they have lost a lot. How do we 
reconcile page 27 with page 62? 


Dr. Keys: I think they are possibly two different issues. 
The first one is that in the Canada Centre for Remote 
Sensing, in that portion half the people involved are indus- 
trial people and half are government people. When you get 
to that low a ratio, then you are not quite sure of whether 
the government people have enough expertise, if you wish, 
because we have a lot of administrative overheads and I 
suppose they do it really to pull together on this activity. 


In respect of the unfortunate situation—and in my opin- 
ion it is terribly unfortunate—with the Canadian Associa- 
tion of Aerial Surveyors, it goes back to this chosen instru- 
ment to which I referred earlier on in the afternoon. 


If you are going into an area where the federal govern- 
ment cannot really support everyone who would like to be 
supported, then you have to choose one. There is simply 
insufficient funds to support everyone who might want to 
be supported in a particular venture. At the time the choice 
was made, the Canadian association made its bid. It 


wanted to be part of that, and I think rightly so. Unfortu- 
nately, the group that came forward with the proposition 
was not selected, and they are hurt. The industry is not 
doing as well as it had expected, and it therefore feels that 
the government, perhaps, is not doing what industry would 
like it to do in respect of the private sector. 


I do not know how I can comment on that, except to say 
that if one is operating in the private sector on a competi- 
tive basis, one accepts the fact that there is a winner and a 
loser. However, when one is operating in an area where the 
government determines who in the private sector should 
be the chosen instrument, one perhaps feels somewhat 
upset at not being chosen. 


That is the basis of the problem that the Canadian 
Association has with the Canada Centre for Remote Sens- 
ing. It is a difficult issue. It is something with which we 
are going to be faced again and again in this country as we 
move towards industry-government cooperation. Someone 
has to be chosen and someone rejected. The one chosen is 
laughing; the one not chosen is dissatisfied. It is one of 
those issues for which there is no answer. Yet, I do not feel 
we can dodge it. 


From my point of view, provided that the selection 
process is fair, then I have to stand and let them castigate 
me if they feel I have made a bad judgment. If everyone 
feels I have made a bad judgment, then they will get 
someone else to do the job. That is the name of the game. 


Senator Buckwold: Generally, do not these things equal- 
ize out over the group of companies that may be involved 
in that over a period of time they learn to develop their 
own expertise and manage to get contracts? 


Dr. Keys: That has been the history, senator. What I was 
trying to highlight is what I see as the future in expensive, 
high technology areas. Once you choose the instrument, 
the expense of transferring to another company is some- 
thing that cannot be borne lightly. 


In the case of this association, it has grown over the 
years. There are now, I believe, 18 members of the associa- 
tion. There are half as many again who are not members of 
the association involved in airial survey. To my knowl- 
edge, 28 companies would like to participate in the map- 
ping operation. 


Senator Buckwold: I was really referring to the fact that 
the companies not chosen learn to develop a different area 
of expertise. 


Dr. Keys: If I were involved with that association, that is 
precisely what I would be looking to. I feel certain that 
there will be a role for it to play. Cleraly, it is not the role 
it wishes to play now, but I think in the future there will 
be a role for it. Certainly, it is not going to be totally 
excluded. 


The Chairman: Mr. St. Laurent, at the end of his career, 
by way of advice, told me that if I cannot make everyone 
equally happy, try to make them equally dissatisfied. 


Senator Godfrey: I could make a comment about the 
present situation politically, but I will not. 


Senator Stanbury: Mr. Chairman, I think that puts the 
emphasis very much in the same place as Dr. Mooradian 
put it this morning, that being as a socio-economic prob- 
lem. Because of the technology involved, you have to guild 
something which is big and which leaves you almost no 
flexibility as to using anything else. As soon as you do 
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that, you get a concentration of corporate power, which 
another commission is talking about. It also means that 
you make the decision as to which people shall be big and 
encourage the proposition that the bigger they are the 
better they are. It means you are starting to make deci- 
sions in society which is saying, ‘These people shall be big 
and the bigger they are, the better they are, and these 
people shall be left to do all the other things that do not 
require the high technology and so on,” and that is a very 
serious decision for a society to make. 


The Chairman: Are there any further questions? There 
is just one last one as far as I am concerned. You men- 
tioned in your brief that your earth science program is not 
really part of or does not really respond to your policy 
mission in the department. It is a broad service agency. On 
the other hand, you mention also that you are the prisoners 
of all kinds of interferences and inflexibilities in terms of 
staff and things like that, presumably under the Civil 
Service Commission. I wonder if this program, instead of 
being in a department, could be better carried out if it were 
assigned to an institute or a crown corporation where it 
would be freer to organize its program and define its staff 
policies and working conditions. 


Dr. Keys: You mean like the NRC? 


The Chairman: More or less, since it does not respond, 
according to your statement, to a definite policy mission in 
the department. 


Dr. Keys: Well, you are putting me in an awkward 
position. That is fair enough. But can I take issue with 
what has been said? 


The Chairman: Yes. 


Dr. Keys: I think that the department is responding in 
the sense that the earth science program is providing all 
the information, the basic information, upon which the 
resource appraisal is going forward. But having said that, 
to go back to the question of whether the earth sciences 
program would be better housed somewhere else. I worry a 
bit about that. 


The Chairman: It could still be an integral part of the 
department but could operate under a different set-up. 


Dr. Keys: I suppose one could look at the possibility of 
going back about 60 years to 1917 when a certain agency 
was created with a mandate to try to co-ordinate scientific 
activity and technology. It may be that the time has come 
in this country when that may come to pass. I do not know. 
Certainly, the customers for that program are not only 
within the department but throughout the country. I do 
not know how my colleagues would respond to a shift of 
home. I think that if one looked at the functions one would 
want to make sure that in making any shift one was not in 
fact shifting because of what appears to be a bogeyman but 
that it would mean real gains for the country. 


The Chairman: Well, I am referring to what you say in 
the brief at page 11, that this program is difficult to 
administer because it is essentially technological and 
scientific in nature with little immediate impact at the 
political level and that it serves many governmental mis- 
sions in contrast with MERP, which is mainly an EMR 
responsibility. That is what gave me this idea. 


Dr. Keys: I think the truth of the matter is that the 
government and the country is in a difficult way for 
resources. We have seen it in the last 15 years in industry 
in this country that when times are very difficult they 
have had to close down their R&D. They have said, “Sorry, 
there is no use looking to the future because tomorrow we 
will be out of business.” So we have to solve tomorrow’s 
problems. And I really think that Canada is somewhat in 
that state at the present time. I know it is difficult. I guess 
we would all like to have increased resources, but every- 
body cannot get an increase. So, given the climate and the 
situation, it is difficult to respond to some of the things, 
and obviously those things that do not have immediate 
needs are obviously not going to get more money. I hope 
that the government will take a charitable view over the 
long term as best they can in supporting these activities. It 
is clear that they have not received much support in the 
past. It may be that for a year or two it will have to remain 
more or less in a level mode. But it is an interesting 
thought and I would not rule it out as an operational mode 
at all. 


The Chairman: Since it is after 5.30, we will end on this 
hopeful note. 


Senator Yuzyk: Before we adjourn, Mr. Chairman, I 
believe there is a motion in order regarding the statistics 
that were presented. 


The Chairman: Well, I thought that Senator Godfrey 
had dealt with that. It is only one page. 


Senator Yuzyk: If a motion is required, I make the 
motion that the statistics presented by Dr. Keys separately 
from the brief be included as an appendix to today’s 
proceedings. 


Senator Buckwold: That would include the uranium 
supply projection? 


Dr. Keys: Yes. 
The Chairman: Is that agreed? 
Hon. Senators: Agreed. 


The Chairman: On behalf of the members of the com- 
mittee, I want to thank you very much indeed. 


Dr. Keys: Thank you. 


The committee adjourned. 
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SEGTIONEZee ORGANIZATION 
Introduction 


The Department of Energy, Mines and Resources submitted in 
November, 1968 a brief to the Senate of Canada Special Committee on Science 
Policy. Since then the Government Organization Act 1970, 1970-71, c. 42 
transferred the responsibility of the Department of Energy, Mines and 
Resources relating to water research, management and conservation to the 
Department of the Environment. This resulted in the transfer of the Water 
Sector from EMR to the newly created DOE. Subsequently some internal recast- 


ing took place and additions were made to the organization of the Department. 


Present organizational structure 


The Department now comprises three line sectors and two staff 
sectors. The line sectors consist of the Energy Policy Sector, the Mineral 
Development Sector and the Science and Technology Sector. The first two are 
relatively small, and are concerned primarily with the development and imple- 
mentation of policy in their respective fields. The Science and Technology 
Sector, which is relatively large and which contains the larger branches of 
the Department, provides scientific and technical support to the other two 
sectors, and is the principal source within the Federal Government of geo- 


scientific and geographic information about Canada. 


Two organizational charts follow which show 1) the Department as a 
whole along with the Crown Corporations and other agencies which report 


through the Minister; 2) the Science and Technology Sector. 


There are two committees concerned with the management of the 
Department. The EMR Policy Committee is chaired by the Deputy Minister and 
includes the Assistant Deputy Ministers with the ADM (Planning and Evaluation) 
as Executive Secretary. This committee is primarily concerned with matters 


of national and governmental policy, but also deals with questions concerning 
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departmental management, especially where these are affected by policy 


considerations. 


The Executive Committee is chaired by the Senior Assistant Deputy 
Minister and includes the Assistant Deputy Ministers, (with the ADM, 
Planning and Evaluation again acting as Executive Secretary) and the Chief 
Financial Officer. This committee deals with matters of managerial and 
administrative concern to the Department as a whole; i.e. program planning 
and resource allocation, manpower planning, TB directives related to federal 
systems and procedures, internal mansgement and administrative policies and 


matters passed from the Policy Cormittee. 


External committees 


The Department sponsors a number of external committees which have 
a wide range of functions. 


ae National advisory bodies to groups of disciplines across 
Canada promoting development through discussion by appointed 
representatives, through annual review of research activities, 
through sponsoring of workshops and fora, and through advice 
on research grants. 


or National advisory bodies to the Minister of EMR as to the 
role of his department in national affairs and as to its 
scientific activities in relation to the departmental mission. 


a National coordinating bodies to harmonize federal and 
provincial activities. 


Some of the above functions are still being fulfilled by the 
National Advisory Committee on Control Surveys and Mapping, the National 
Advisory Committee on Mining and Metallurgical Research, and the Canadian 
Advisory Committee on Remote Sensing. However, the Associate Committee on 
Geodesy and Geophysics of NRC and the National Advisory Committee on Research 
in the Geological Sciences formerly sponsored by EMR, have recently terminated 
their activities. This has taken place because of the prevailing opinion that 
scientific societies provide better and more democratic forums to promote devel- 


opment of scientific disciplines and to foster international participation 
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by Canadian scientists. The Canadian Geoscience Council, under contract to 
EMR is now producing a yearly review with commentaries on the status of 
geoscience in Canada, Further, that Council is advising EMR on the membership 
of an Earth Science Advisory Committee on the activities of the Geological 
Survey. In the discipline of research geophysics, the organization and 
sub-committee structure of the former Associate Committee on Geodesy and 
Geophysics has been transferred almost intact from the National Research 
Council to the Canadian Geophysical Union which is affiliated to two 
societies; the Canadian Association of Physicists and the Geological 


Association of Canada. 


Overseas offices and formal agreements with agencies outside of Canada 


EMR has no averseas offices dealing with scientific affairs. Its 
overseas representation is achieved either through special EMR delegations, 
or more permanently through the Department of External Affairs and the 


Department of Industry, Trade and Commerce and their attachés. 


Although the Department is not the sole Canadian signatory to 
any bilateral or multilateral government agreements, it is co-signatory at 
least with DEA to a number of such agreements and acts as principal agent 
in the implementation of some. The Department participates in the formal 
bilateral scientific agreements between Canada and the following countries: 


Federal Republic of Germany, USSR, France, Belgium and Japan. 
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SECTION 2.2 ORGANIZATIONAL FUNCTIONS 
a) Statutory functions and powers regarding scientific activities. 


The responsibilities of the Minister of Energy, Mines and Resources 


encompass the federal government's role in: 


a) the development, coordination, and implementation of policies 
and regulations concerning energy and mineral resources, 


b) the provision of information about the Canadian landmass and 
its use, as needed by other government agencies and by the 
nation at large for a wide variety of purposes, 


c) the conduct of research and surveys as required for (a) and Cb), 


d) the provision of advice and services consistent with the 
expertise and other activities of the Ministry. 


The following pages list the provisions of the Department of Energy, 
Mines and Resources Act and the Resources and Technical Surveys Act as well 
as a few of the more important statutes, rules and orders that are admini- 
stered by the Ministry*, place responsibilities on its components, or are 


used by it in carrying out its responsibilities. 


-—— 


* includes the following components: 


Department of Energy, Mines and Resources 
National Energy Board 

Atomic Energy Control Board 

Atomic Energy of Canada Limited 

Eldorado Nuclear Limited 

Eldorado Aviation Limited 

Uranium Canada Limited 

Energy Supplies Allocation Board 
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Consolidation of 
R.S.5 c. E-6 and 
Lg10=71= 724 C242 


An Act respecting the Department of Energy, Mines 


and Resources 


This Act may be cited as the Department of Energy, Mines and Resources 
Acts 


(1) There shall be a department of the Government of Canada called the 
Department of Energy, Mines and kKesources over which the Minister of 
Energy, Mines and Resources appointed by commission under the Great 
Seal shall preside. 

(2) The Minister of Energy, Mines and Resources holds office during 
pleasure and has the management and direction of the Department of 
Energy, Mines and Resources, 

The Governor in Council may appoint an officer called the Deputy Minister 
of Energy, Mines and Resources to be the deputy head of the Department 
of Energy, Mines and Resources and to hold office during pleasure, 

The duties, powers and functions of the Minister of Energy, Mines and 
Resources extend to and include all matters over which the Parliament 

of Canada has jurisdiction, not by law assigned to any other department, 
branch or agency of the Government of Canada, relating to 

(a) energy, including energy developed from water; 

(b) mines and minerals and other non-renewable resources; 


(c) technical surveys within the meaning of the Resources and Technical 
Surveys Act relating to any matter other than a matter to which the 
powers, duties and functions of the Minister of the Environment 


extend by law; and 


(d) explosives. 
The Minister of Energy, Mines and Resources shall, on or before the 3lst 


day of January next following the end of each fiscal year or, if Parlia- 
ment is not then sitting, on any of the first five days next thereafter 
that Parliament is sitting, submit to Parliament a report showing the 


operations of the Department of Energy, Mines and Resources for that 


fiscal year. 


18237 
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Consolidation of 
R.S., C. R-7 and 
1970-71-72, c.42 


AA Ee at Le 
An Act respecting resources 


and technical surveys 


This Act may be cited as the Resources and Technical Surveys Act. 
In this Act 


(a) "Department" means the Department of Energy, Mines and Resources; 


(b) "Minister" 

(i) with respect to technical surveys relating to any matter to 
which the powers, duties and functions of the Minister of 
the Environment extend by law, and any powers, duties and 
functions under this Act that relate to any such matter, 
means the Minister of the Environment, and 


(ii) with respect to other technical surveys and all other powers, 
duties and functions under this Act, means the Minister of 
Energy, Mines and Resources; and 


(c) "technical surveys" means geological, geophysical, geochemical, 
geographical, geodetic, topographical, hydrographic, oceanographic 
and meteorological surveys. 

The Minister shall 


(a) collect and publish full statistics of the mineral production and 
of the mining and metallurgical industries of Canada, and such data 
regarding the economic minerals of Canada as relate to the processes 
and activities connected with their utilization, and collect and 
preserve all available records of mines and mining works in Canada; 


(b) make detailed investigations of mining camps and areas containing 
economic minerals or deposits of other economic substances, for 
the purpose of determining the mode of occurrence, and the economic 
minerals or other economic substances; 


(c) make a full and scientific examination and survey of the geological 
structure and mineralogy of Canada; 


(d) make such chemical, mechanical, metallurgical and other researches 
and investigations as are necessary or desirable to carry out the 
purposes and provisions of this Act and particularly to aid the 
mining and metallurgical industry of Canada; 


(e) collect and prepare for exhibition such specimens of the different 
ores and associated rocks and minerals of Canada and other materials 
as are necessary to afford a knowledge of the geology and mineralogy 
and the mining and metallurgical resources and industries of Canada} 
and 
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(f) prepare and publish such maps, plans, sections, diagrams and 
drawings as are necessary to illustrate and elucidate any reports 
of investigations and surveys made pursuant to this Act. 


4. The Minister may, for the purpose of obtaining a basis for the repre- 
sentation of the mineral and mining resources and of the geographical 
and geological features of any part of Canada, cause such measurements, 
observations, investigations and physiographic, exploratory and recon- 
naissance surveys to be made as are necessary for or in connection with 

the preparation of maps, sketches, plans, sections or diagrams. 

5. The Minister may cause distribution to be made of duplicate specimens to 
scientific, literary and educational institutions in Canada and other 
countries, and also authorize the distribution or sale of the publica- 
tions, maps and other documents issued by the Department. 

6. Subject to section 4 of the Department of Energy, Mines and Resources 
Act respecting the duties, powers and functions of the Minister in 
relation to matters mentioned in that section over which the Parliament 
of Canada has jurisdiction, the Minister shall be responsible for co- 
ordinating, promoting and recommending national policies and programs 
with respect to energy, mines and minerals, water and other resources, 
and in carrying out his responsibilities under this section, the Minister 
may 


(a) conduct applied and basic research programs and investigations and 
economic studies in relation to such resources, and for that 
purpose maintain and operate research institutes, laboratories, 
observatories and other facilities for exploration and research 
related to the source, origin, properties, development or use of 
such resources; and 


(b) study, keep under review and consider recommendations with respect 
to matters relating to the exploration for, or the production, 
recovery, manufacture, processing, transmission, transportation, 
distribution, sale, purchase, exchange or disposition of, any such 
resources and matters relating to the sources thereof within or 


outside Canada. 

7. (1) In carrying out his responsibilities under section 6, the Minister 
may formulate plans for the conservation, development and use of 
the resources specified in that section and for research with respect 


thereto, and with the authority of the Governor-in-Council and in 
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co-operation with other departments, branches and agencies of the 
Government of Canada, provide for carrying out such plans. 

(2) In formulating and carrying out any plans under sub-section (1), 
the Minister may 


(a) cooperate with the provinces and with municipalities; and 

(b) with the approval of the Governor-in-Council, enter into agree- 
ments with the government of any province or any agency thereof 
respecting the carrying out of those plans. 


(3) In carrying out his duties and functions, the Minister may inaug- 
urate conferences of representatives of producers, industry, the 


universities, labour and provincial and municipal authorities. 
Statutes 


Canada Lands Surveys Act, R.S.C. 1970, c. L-5 


Department of Energy, Mines and Resources Act, R.S.C. 1970, 
Ce E-6, 1970-71, Ce 42 


Electoral Boundaries Readjustment Act, R.S.C. 1970, c. E-2 
Explosives Act, RJS.¢€. 1970, cn E-15 
Official Languages Act, R.S.C. 1970, c. 0-2 


Resources and Technical Surveys Act, R.S.C. 1970, c. R-7 
1970-71, c's 42 


Regulations, Rules and Orders Responsibility Centre 
Explosives Regulations Explosives Branch 
Ammonium Nitrate and Fuel Oil Order Explosives Branch 
Equipment Certification Fees Regulations Canada Centre for Mineral 


and Energy Technology 
Canada Lands Surveys Examination Regulations Surveys and Mapping Branch 


Tariff of Fees for Copies of Survey Documents Surveys and Mapping Branch 
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b,f) Organization policies, functions and responsibilities 


To discharge the above responsibilities, the Department has developed 
three programs: the Mineral and Energy Resources Programs (MERP), the Earth 
Science Services Program (ESSP) and the Administration Program. The functions 
of MERP include scientific activities and policy formulation, whereas those 
of ESSP are largely scientific. 


The Earth Science Service Program (see Appendix 1) has as its 
objective: to ensure the availability of timely earth science information, 
technology and expertise for effective management of the Canadian landmass 
and its resources, for land use and demarcation, the development of primary 
industries, regional and urban development, transportation, telecommunica- 


tions, defence and physical science research. 


The program essentially constitutes a survey or stock-taking of 
the physical phenomena of the Canadian landmass and its offshore regions. 
The activities relate substantially to the Resources and Technical Surveys 
Act. The program is imperative in today's climate of increasing demands on 
Canada's natural resources and the environment, of greater land occupation 
in both settled and frontier regions, of increased exposure to natural or 


man-made hazards, and of conflicting interests in land use. 


The ESSP program is difficult to administer because: 


- it is essentially technological and scientific in nature with 
little immediate impact at the political level; 


- it serves many governmental missions in contrast with MERP which 
is mainly an EMR responsibility; 


- it aims at producing a knowledge inventory of the nation as a 
whole and requires implementation through long-term programs 


and goals; 


- it requires constant up-dating to remain scientifically and 
technically relevant and productive, demanding of its directors 
and performers R&D capabilities and technological adaptability; 
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- it must compete for funds and manpower as a long-range scientific 
investment in Canada against problems of greater immediacy; 


- it demands of its directors and performers staying powers to 
provide national services of prime scientific standard in a 
climate of opinion increasingly critical of 'science in 
government’ or viewing scientific information on the land as 
non-productive; 


- it requires compromise, adjustment and accommodation to satisfy 
the Canadian condition of divided political jurisdiction, of 
public service versus private enterprise, and of free scientific 
exploration versus dedication to specific missions. 


The Mineral and Energy Resources Program (see Appendix 2) has as 
its objective: to ensure effective use of the mineral and energy resources 
available to Canada, for domestic purposes, the development of primary and 
secondary industries and regional urban development, with due regard for 
the effects of the program on employment, national integrity, international 


relations and natural and man-made environments. 


The MERP program represents, both in the fields of minerals and 
energy, activities in socio-economic or human sciences, in natural sciences 
and technology, and in policy formulation and implementation. In contrast 
to ESSP, the latter activities are dictated substantially by the policy needs 
of MERP, either in their formulation or implementation. While some of these 
activities have long pre-dated the present Department, the motivation for 
them has altered in recent years. Formerly the accent was on development 
of resources, largely achieved by providing industry and other interested 
segments of the public with new exploration technology and geoscientitic 
guidelines for prospecting; presently the concerns are more diversit ted and 
include supply and inventory of resources and long range prospectives, greater 
national benefits from resource exploitation, and greater contributions to 


regional economic development. 
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The immediate concern for energy supply and the long-range concern 
for overall resources have intensified dramatically in the past few years 
and have substantially altered the scientific orientation of MERP. These 
concerns have led to increased emphasis on technology of recording geo- 
scientific data and analysing them for resources assessment,on determination 
of regional and local guidelines to identify and assess resources, on the 
development of systems of technological information and forecasting, and the 
application of dynamic and other models to predict interactions between 


resource supplies and other social and economic concerns. 


The program—activity structures for both ESSP and MERP are currently 
in the process of development. This process requires identifying main 
activities within each program (12 for ESSP and 8 for MERP), sub-activities 

- within each activity, projects within each sub-activity, and work elements 
within each project. The activities and sub-activities define the main 
objectives of the program and are expected to remain viable for many years 
unless major changes in Department's responsibility for scientific activi- 
ties occur. The projects identify the objectives and tasks of scientific 
groups and may be expected to change as work progresses and new project 
objectives emerge. The work elements define the tasks of individual scien- 


tists or small groups and will change substantially every year. 


The ESSP program is in a fairly advanced stage of re-structuring 
and is described in detail in Appendix 1 down to the sub-activity level for 
all units (branches) within the S&T Sector and to the project level for the 
Earth Physics Branch. Appendix 1 also shows in matrix form the finance Lal 
and man-year resources presently allocated to main program activities 


according to major responsibility centres within the Sector. 


The program/activity structure for MERP is less developed at the 
present time but is being actively re-examined. Appendix 2 provides an out- 
line of the activities and sub-activities of the Program along with the 
activity/sub-activity/project structure for its major responsibility centre, 


the Canada Centre for Mineral and Energy Technology. 
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c) Responsibilities in relation to other Federal agencies, industr 


education institutions, international representations, etc. 


The provinces and EMR are currently engaged in a major effort to 
set up a national system of resource inventory and appraisal to meet present 
and future needs of the country as a whole and its various economic regions. 
The work includes identifying type and standard of data needed along with 
methods for their recording and storage, R&D to establish types of resource 
deposits and the guidelines and technological criteria needed to locate and 
identify them, and methods of analysis for resource evaluation and assess- 
ment. This is a scientifically demanding task urgently required to obtain 
a systematic basis for resource research in the national interest, to 
improve its effectiveness and to ensure adequate return for the large expend- 


itures it will incur. 


The recently formulated Federal Program on Energy R&D (see Appendix 
3) provides a good example of EMR functional relations to other departments 
and of interdepartmental planning. This program was formulated after EMR 
published the first phase of a report entitled "An Energy Policy for Canada" 
and after the Science Council of Canada identified the national needs for 


R&D in energy. 


Other departmental scientific and technological functions and 
responsibilities which relate to external Federal agencies, industry, edu- 
cational institutions and the public are best exemplified by activities of 


the various branches. 


The Surveys and Mapping Branch is concerned with: 


- escablishing and maintaining a national geodetic framework of 
monumented control points of known position or elevation. 


- producing and maintaining the fundamental mapping of Canada. 
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The national geodetic framework serves as a basis for all other 
surveys while the uses of the fundamental map of Canada are extremely varied 
ranging from tourism to national defence with many intermediate applications. 
These two functions of the Sector are therefore closely related to the work 
of many federal departments, the provinces, industry and educational insti- 


“tutions. 


In addition, the Surveys and Mapping Branch has a number of specific 


responsibilities via-a-vis other federai department and industry. They are: 


- for the Department of National Defence and Transport Canada, to 
produce and maintain aeronautical charts and related flight 


information documents for the regulation and safety of Canadian 
civil and military aviation, 


- for the Department of External Affairs, to maintain the inter- 
national boundary in an effective state of demarcation as required 
under international treaty, 


- for the Department of Indian and Northern Affairs to execute the 
legal surveys of Canada lands and to ensure the competence of 
surveys made under acts and regulations pertinent to the admini- 
stration and surveying of Canada lands. Eighty percent of these 
surveys are executed through contracts with land surveyors in 
private practice, 


- to provide the Canadian International Development Agency with 
professional and technical assistance for surveys and mapping 
projects sponsored by that agency, 


- for the Representation Commissioner, to produce federal electoral 
maps in accordance with the Representation Commissioner Act and 
the Electoral Boundary Readjustment Act, 


- for the Bilingual District Advisory Board, to produce bilingual 
district maps in accordance with the Official Languages Act, 


- for all federal departments 


(1) to coordinate aerial photography contracts to industry 
and ensure adherence to standards for all aerial photo- 
graphy taken for federal department programs, and to 
provide a national library for all federally owned or 
controlled aerial and satellite photogrammetry, 
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(11)to provide professional and technical advice including 
the drafting of specifications, the administration, 
monitoring, inspection, and approval of contracts with 
private industry in the various fields of expertise of 
the branch (surveying, geodesy, photogrammetry, and 
cartography). 


Several senior members of the Branch sit on advisory committees of 
educational institutions (university and community colleges) involved in 
teaching surveying, geodesy, photogrammetry and cartography. In addition, 
each year, the branch organizes a one-week course on surveying and carto- 
graphy for approximately forty teachers of geography. A few Branch officers 


give lectures to universities as invited professors. 


The relatively recently created Canada Centre for Remote Sensing 


provides a good example of functional co-ordination with other Federal 
agencies, provincial organizations, industry and universities in what is 
called the National Program of Remote Sensing. The Program includes the 
development of sensing capabilities for multi-mission purposes, the develop- 
ment of analytical and interpretation capabilities for end-users, and the 


provision of remote sensing data. Involvement is at two levels. 


The Inter Agency Committee on Remote Sensing (IACRS) is chaired by 
EMR and includes, at ADM level, the Federal agencies, DOE, LAND, AGR, FMR, 
DND, MOT as well as other technical agencies (DOC, NRC). Treasury Board 
and MOSST are also represented. The Committee acts as a Board: of Directors 
for the centre, reviews policies and provides guidance to ensure that the 
Centre's policies and major programs effectively serve varied departmental 


missions and national needs. 


At the program and direct activity level, co-ordination is achieved 
through the Canadian Advisory Committee on Remote Sensing, a body of approxi- 
mately 250 members from all sectors of Canadian life, organized into 14 on-going 


working groups. 
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The Canada Centre for Mineral and Energy Technology (CANMET) formerly 


the Mines Branch, provides a good example of relation to industry. Its 
activities are directed toward the production of raw materials by developing 
new extraction technology; the processing and conversion of minerals, metals 
and fuels by improving methods for recovery and use; the protection of the 
environment by preventing or abating pollution arising from mining, metal- 
lurgical and energy-producing operations. These are areas of direct concern 
to the Canadian mineral and fuel producing industry. Interface with industry 
is achieved by: 

~- Assistance in forming industry associations, for example 


the Canadian Carbonization Research Association. 


- Assistance to industry by conducting analytical and testing 
services not otherwise available in Canada. 


- Supplying equipment certification services backed by research, 
for example the Canadian Explosives Atmospheres Laboratory. 


- Provision of basic data for the design of industrial equipment, 
for example Directory of Canadian Coals, Combustion Handbook, 
etc. 


- Resource evaluation in conjunction with the provinces and DREE 
to encourage industrial development and provide a framework for 
policy. 


- Process development and transfer of technology to industry. 


- Information services. 
Formal liaison with industry is achieved through the National Advisory 
Committee on Mining and the National Advisory Committee on Metallurgical 


Research. Informal contracts are made through scientific meetings, personal 


visits, etc. 


The surveys and research activities of the Geological Survey of 
Canada provide for the nation basic geological maps and terrain information; 


ascertain the potential abundance and distribution of Canada's energy and 
mineral wealth; facilitate exploration, discovery and development of energy 


and mineral resources; encourage regional development; identify processes 
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that affect environmental equilibrium and disseminate information on Canada's 
landmass. The Branch participates in numerous formal arrangements and 
agreements with Federal and Provincial agencies and provides advice and 


support in its areas of expertise to industry. 


The Earth Physics Branch relates to other government agencies and 
industry in a similar way by providing information, advice and technical 
data in its areas of expertise in the earth sciences. The Branch maintains 
national geophysical networks and data bases. In seismology it provides 
special services in seismic risk estimation, in engineering seismology and 
in nuclear explosion detection. In geomagnetism it maintains up-to-date 
data and maps of the geomagnetic field over Canada for resource exploration, 
navigation and physical sciences research. In gravity it provides a service 
for defence and exploration. In geothermal studies the underground thermal 
regime is defined for resource development and the stability of the earth's 
crust is determined by geodynamic measurements. Each network is backed up 
by fundamental research relative to global geophysics, and the evolution of 


the Canadian landmass. 


The Polar Continental Shelf Project (PCSP) was established over 15 


years ago primarily to support Arctic research on an interdepartmental basis. 
Presently 35% of its budget is spent to provide other departments with 
living accommodations, radio communication and advice based on expert know- 
ledge of the far north. Examples of recent major interdepartmental programs 
requiring logistic support and co-ordination were the Beaufort Sea Program 


fn 1974/75 and the Kastern Arctic Pipeline Propram [n 1975, 


The Sctence and Technology Sector supports educational Institut fons 


particularly universities, by providing information, data and records in the 
geosciences and in the fields of minerals, mining and energy. There have 


been many cooperative projects with graduate research departments of Canadian 
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universities and there is direct financial support by means of Research 
Agreements. In 1975-76 EMR provided $882,670 for Research Agreements, most 
of which was allocated to Canadian universities. In addition PCSP spends 
about 7% of its budget in support of university programs on research in the 
Arctic from Canada, United States and overseas. Very few universities 


operate in the Arctic without PCSP support. 


Personal contacts play a very important role in EMR liaison with 
Canadian universities. These are frequency achieved through annual meetings 
of national scientific organizations such as the Canadian Geophysical Union, 
the Geological Association of Canada, the Canadian Institute of Mining and 
Metallurgy, etc. 


The Department has representation on many of the international 
scientific unions (International Council of Scientific Unions, International 
Union of Geological Sciences, International Union of Geodesy and Geophysics, 
Committee on Space Research, etc.) inter-union commissions, international 
associations, committees and working groups. A complete list was given in 
the 1968 Brief which is still largely relevant. The scientific branches 
of EMR are well represented on the Canadian National Committees for several 
of the international unions and commissions. The Earth Physics Branch 
provides geophysical data to world data centres according to international 
standards and thereby obtains right of access to corresponding data from 
other countries. The Canada Centre for Remote Sensing is actively involved 
in scientific and technical exchanges with a large number of countries. 
Exchanges take place with technologically advanced countries (le SvA.> urope;, 
Japan), as well as developing countrics, for which the Centre assists the 
Canadian International Development Agency and the International Development 
Research Centre. In addition the Centre provides active support to pertinent 
United Nations Organizations, such as the Committee on the Peaceful Uses 


of Outer Space, the FAO, ESCAP and ECA. The Surveys and Mapping Branch 
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plays an active role in the affairs of a number of international associa- 
tions: the International Association of Geodesy, the International Society 
for Photogrammetry, Federation Internationale des Geometres, International 
Cartographic Association, Pan American Institute of Geography and History, 
U.N. Committee on Standardization of Geographic Names and Canada - U.S. 
Mapping, Charting and Air Photography Planning Committee. 


Appendices 1 and 2 provide summary information concerning EMR 
scientific and technological responsibilities toward other government agencies, 
industry, the public and international organizations. A complete listing of 
interdepartmental, interagency and international committees in which the 
Department plays an active role is lengthy, but can be supplied if needed. 
Tabulations of federal-provincial areas of formal collaboration and of 
research agreements are also available, but are not included in this report. 
Detailed information on these items (except research agreements) was given 


in the 1968 Brief. 
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d) Review and revision of operational effectiveness, duties and goals 


The program structures for ESSP and MERP outlined in appendices 1 
and 2 provide a management tool for review and revision of duties and goals. 
When these structures have been fully documented they will include summary 
statements of program outputs, and funding and man-year allocations at the 
activity, sub-activity and project levels. They will also include demon- 
strations of program effects in terms of impact on major government thrusts, 
priorities and long-term social and economic concerns. The review process 
takes place at Divisional Management, Branch Management and Sector Management 
levels. Branch Management annually evaluates Branch projects and work 
elements. New goals are established in the work elements and overall effec- 


tiveness of projects and sub-activities are examined. 


The calendar of program formulation, implementation and review 


within the Department is as follows: 


1. Action during the current fiscal year affecting on-going 
activities: this includes analysis of monthly reports by 
responsibility centres concerning their usage of allocated 
resources and in the light of evolving issues. 


2. Action near the end of the fiscal year: this includes an 
annual report on outputs of the responsibility centres; 
appraisal of research scientists, technologists and research 
managers; report on scientific activities to Statistics 
Canada (and MOSST) and the Advisory Committee on Northern 
Development. 


3. Action in the fall of the current fiscal year towards definite 
plans for the following year: main estimates are compiled in 
the light of Treasury Board direction based on the Program 
Forecast submitted by the Department in the previous fiscal 


year. 


4. Action in the winter of the current fiscal year leading to 
the Program Forecast for two years hence: the action consists 
of 1) setting of priorities as to new major issues, 
2) review of past activities as to their relevancy, produc- 
tivity, and their adequacy for meeting new issues, 3) pro- 
posals as to creation, alteration, reorientation or termination 


of activities. 
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The annual process of program formulation, implementation and review 
is handled by a structured hierarchy of management committees at the depart- 
mental (policy and executive committees), sectorial, branch, divisional and 
sectional levels. Between the Minister at the top of the pyramid and the 
individual scientists and technologists in the laboratories the process 
involves a good measure of reiteration through the various levels of manage- 
ment. The scientific and technological aspects of activities are measured 
against other considerations (policies, priorities, and available resources) 


at the departmental executive committee level. 


The Planning and Evaluation Sector, with a major role in corporate 
planning, fulfills an important advisory and staff function in the above 
process. Various departmental advisors also have a staff function. The 
national advisory committees have important impact on policy, economic, 


scientific and technological concerns. 


Other committees with a co-ordinating role have substantial input 
into the planning of scientific and technological activities. Examples are 
the Interdepartmental Panel on Energy Research and Development, the Inter- 
agency Committee on Remote Sensing and the Canadian Advisory Committee on 


Remote Sensing. 


Operational effectiveness is difficult to evaluate objectively. 
Various branches have implemented special techniques (cost benefit analysis, 
operational performance measurement systems, etc.) for monitoring progress 
and assessing effectiveness. The program/activity structures for MERP and 
ESSP are under development primarily to provide management at all levels 
with a systematic approach for monitoring and improving work and results 


in scientific activities. 
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Nevertheless, the problem remains that scientific activities within 
the Department must serve many requirements: the needs of government in 
establishing policy options; formulation of R&D contracts; the needs of 
mineral and petroleum exploration and other industries, the scientific 
requirement of making significant new contributions to knowledge. The 
problem of evaluating effectiveness is therefore different and more complex 
than in industrial practice. The application of industrial criteria, cost 
analysis, performance measurement systems, etc. is not always useful or 


relevant. 
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e) Outside studies 


During the last five years the Geological Survey of Canada has 
commissioned studies to improve its efficiency in the following areas 
(1) Branch Registry, (2) Cartography and (3) Library. Other studies involving 
matters such as Personnel, Finance and Security have been commissioned by 
the Department or central agencies. However, with the exception of arrange- 
ments being made with the Canadian Geoscience Council to form an Earth 
Science Advisory Committee, no studies have been undertaken on GSC scientific 


operating procedures. 


In the Canada Centre for Mineral and Energy Technology an internal 
study led to the introduction of a matrix management system throughout the 
Branch which has had an important impact on its work. With one area of 
management responsible exclusively for content of the work, interdisciplin- 
ary scientific projects have been better directed toward solving problems 


in the national interest. 


At Canada Centre for Remote Sensing cost benefit studies on the 
role of remote sensing in the development of information and management 
systems for Canada’s resources and environment have been useful in setting 
long-term goals and objectives. Four such studies were conducted jointly 
by in-house and outside personnel and have been subjected to review and 


approval by the Inter Agency Committee on Remote Sensing. 


Several outside studies have been commissioned by the Surveys and 
Mapping Branch which have led to improvements in organization and operations. 


These are summarized below: 


1. Organization study of the Air Photo Bureau of Management 
Reproduction Unit Consulting, DSS, 1970 
2. A solution to the problem of relationships Bureau of Management 


between the departments of EMR, Indian Affairs Consulting, DSS, 1971 
and Northern Development regarding legal 
surveys 
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3. Report on the National Air Photo Library Bureau of Management 
Consulting, DSS, 1972 


4. Design and implementation of a cost recovery Bureau of Management 
system for the sale of maps, charts, aerial Consulting, DSS, 1972 
photographs and special cartographic services 


5. Report on the functions of the Geography Group of four Canadian 
Division geographers, 1975 

6. An evaluation of the 1:250,000 maps series Professors A. McGrath 
of the National Topographic System and H.W. Castner of Queen's 


University, 1975 


7. Report of the National Advisory Committee Dred slag RObinson, U.B.C. 
on the National Atlas of Canada with a group of geographers, 
1975 
8. Geography Services Directorate - Organiza- Halliwell, Laliberte 


tional Alternatives and Associates Ltd., 1975 
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g) Major hindrances to effective performance 


The 1968 Brief identified several factors which emphasized the diffi- 
culties in operating effective science and technology programs within the 
framework of government bureaucracy. To these we might add: 

1) Financial and manpower constraints have led to difficulties in most 

branches and sectors of the Department. In CCRS dedication to the 
"buy' policy of industrial participation has led to such a low 
ratio of in-house personnel to extramural participants that effec- 
tive interaction with industry and other areas is jeopardized. 
Lack of manpower and funding have also inhibited R&D at CCRS and 
participation in joint interdisciplinary projects with user organ- 
izations. Dollar and man-year decreases during the 1975/76 fiscal 
year combined with inflationary increases in operating costs have 
placed PCSP at a severe disadvantage and led to curtailment in its 
activities. 

Similar problems have beset other branches. To meet increased 
demands for its products and services the Surveys and Mapping Branch 
has had to divert staff from its basic activities (e.g. topography) 
to service areas such as the Canada Map Office and the National Air 
Photo Library and to the implementation of cost recovery procedures. 
Over the past ten years there has been a reduction of 68 man years 
or 16% devoted to the production of the fundamental map of Canada. 
The Geological Survey has had to divert resources from its geo- 
science base studies in order to respond to numerous new thrusts 
and policy initiatives. Continued erosion of these base studies 
has reduced the Branch's ability to develop the requisite knowledge 
capital to meet future short-term political demands. The HFarth 
Physics Branch has also found it impossible to maintain its long- 
term geophysical base studies because of increasing short-term 
problem solving demands and inadequate financial and manpower 


resources, 


Ze The creation of Units Working in French has not improved the effi- 


ciency of scientific research and related activities. 
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3) 


4) 


5) 


6) 


7) 


8) 
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Decentralization priorities may reduce the efficiency of scien- 


tific activities. 


Purchasing procedures have become more complex and the service 
supplied by DSS is thought by some to be less effective than the 

old Departmental system. This is particularly true of emergency 
purchases required during field operations, to maintain pilot plants 


in operation, etc. 


The secretarial service at the scientific level is hindered by low 
pay, lack of special training for scientific support, and lack of 
a pay scale that reflects skill and pecformance. The secretarial 
requirements for scientific and engineering staff should be recog- 
nized as meeting more difficult standards than those encountered 


in writing business correspondence for senior officers. 


Owing to budgetary procedures there is a great delay between the 
time when a national requirement is recognized and the time when 
funding is made available to begin research and investigations. 

This has hindered the work of the Interdepartmental Task Force on 


Energy Research and Development. 


Job classification procedures and approvals have become increasingly 
complex and slow. The identification and fulfillment of language 


requirements has increased the difficulty of satisfactory recruit- 


ment. 


The 1974 prohibition against use of personal service contracts for 
persons working under the direct guidance of staff has delayed many 
projects to which it has not been possible to allocate manpower 


resources. In GSC, for example, this change is reflected in the 


atl 
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total value of contracts let under MERP program that in 1973-75 
averaged some $470,000 per year and more recently (1975-77) will 
average approximately $185,000. 


9) Problems have been encountered in relationships with the Science 
Procurement group in DSS that have caused delay in letting of 
contracts in addition to the added costs incurred by using the 
services of this agency. These problems are related to lack of 
knowledge and experience of some DSS staff in geochemical and geo- 


physical contracts and other technical areas. 


10) A growing problem is the difficulty in responding to unsolicited 
proposals when resources cannot be found, in a time of budgetary 


uncertainties, for future continuation of such contracts. 
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h) Major changes in organizaton functions 


Several organizational and functional changes have occurred within 


the Department since the 1968 Brief was written. These include: 


October 1, 1968 


April 1, 1970 


April 1, 1970 
September O70 


February 1971 


June 11, 1971 


January 1, 1972 


August 1973 


November 1973 


January 14, 1975 


The Mineral Resources Division was reorganized as 
the Mineral Resources Branch. 


Pursuant to the Fublic Service Rearrangement and 
Transfer of Duties Act, Order in Council P.C. 1970-562 
of March 26, 19/70, transferred the control and super- 
vision of the Astronomy Division of the Observatories 
Branch, the Dominion Astrophysical Observatory and the 
Dominion Radio Astrophysical Observatory to the National 
Research Council. 


The Observatories Branch was renamed the Earth Physics 
Branch. 


The Resource Administration Division was reorganized 
as the Resource Management and Conservation Branch. 


The Canada Centre for Remote Sensing was established. 


The Government Organization Act 1970, 1970-71, c.42 
transferred the responsibility of the Department of 
Energy, Mines and Resources in matters relating to 
water research, management and conservation to the 
Department of the Environment. This resulted in the 
transfer of the Marine Sciences Branch, (except the 
sections of Marine Geology and Geophysics), the Inland 
Waters Branch and the Policy Research and Co-ordination 
Branch to the Department of the Environment. 


A Senior Assistant Deputy Minister, an Assistant Deputy 
Minister (Planning and Evaluation), and an Assistant 
Deputy Minister (Administration), all new positions, 
were appointed. 


A Senior Economic Adviser, at ADM level, was appointed, 
on loan from Treasury Board Staff. 


The Office of Energy Conservation was established. 


The name of the Mines Branch was changed to the Canada 
Centre for Mineral and Energy Technology (CANMET). 


In addition, the Office of Energy Research and 
Development is currently being established. 


18 
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The difficulty in forecasting functional changes in a scientific 
organization is illustrated by the fact that none of the changes listed 
above was forecast in 1968. The establishment of an institute on the west 
coast (1968 Brief, p. 24) is now underway. This is the Patricia Bay Institute 
of Ocean Sciences. DOE and EMR are both involved with DOE the lead agency. 
EMR will contribute segments from the Geological Survey of Canada, the Earth 


Physics Branch and the Canada Centre for Remote Sensing. 


R&D activities in EMR will require continual modification as a 
consequence of technological advances and of changing national needs. For 
example Canada Centre for Remote Sensing foresees that new technology in 
the use of microwave transmissions for earth observation purposes will have 
a major impact because such devices can penetrate fog and cloud and operate 
with equal effectiveness in day or night. In addition, these devices offer 
great promise in the study of such phenomena as soil moisture (with obvious 
applications to agriculture), sea ice thickness and ocean parameters such as 
wave patterns, sea surface temperature and surface wind speeds (with obvious 
applications to Maritime and Arctic activities and fundamental scientific 
applications in the area of large scale weather phenomena). In the next five 
years CCRS plans to place emphasis on quasi-operational systems, i.e. pilot 
projects intended to introduce the new remote sensing technology into the 


operational fields. 


There is a growing awareness that materials limit what is techno- 
logically possible in a way that makes materials as important a fundamental 
concern to society as energy and environment. Furthermore, forecasts for 
continued expansion in Canada's mineral production notwithstanding, there 
is increasing concern that within the next 50 years, economic supplies of 
some critical minerals and metals might cease to be sufficient to meet 
world demands. Among other things, the prospect points to the need for a 


major, nation-wide study of Canada's needs in materials R&D and a Clarifica= 
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tion of the roles that Federal laboratories, particularly the Physical 


Metallurgy Research Laboratory, should play in meeting these needs. 


Science policy both now and in the future can have a large impact 
on the development of new energy infrastructures to supplant the decline of 


the reserves of conventional oil and gas. 


Conventional oil refining will gradually change to involve far more 
hydrocracking to obtain increased liquid yields from low grade crude oils. 
This change will hopefully be in phase with the development of new in situ 
techniques for the production of heavy oils and Athabasca bitumen. The 
development will require substantial advances in reservoir engineering 
science. The scale of these operations is of such a magnitude that they 
will have a profound effect upon the funds available for training engineers 
and scientists. Conversely if science policy is not carefully integrated to 


meet these needs serious consequences could develop. 


The shortages of natural gas will intensify efforts to obtain 
synthetic natural gas from coal and to transport natural gas from the Arctic. 
This will involve intensive effort to study material research associated 
with pipeline and marine transport and coal gasification technology. As 
all of the coal gasification technology is being developed abroad, it is 
evident that much greater effort must be made to select the specific tech- 
nology most suitable for Canadian conditions. This will require increased 


scientific intelligence work on the part of industry and EMR to clarify the 


policy options that exist. 


The regulatory aspects of the department of Energy, Mines and 
Resources which involve the approval of explosives manufacturing practices 
and use of explosives in mines as well as the certification of electrical 


and diegel equipment for use in mines, can only be maintained at an inter- 
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nationally competitive level through scientific activity. It is visualized 
that through research on diesel engines and exhaust gas scrubbing equipment, 
this type of equipment will become far more widely used when the proper 
specifications to ensure safety are drafted, based on scientific input 


developed within the Department. 


The establishment of the specifications for the composition of 
gasoline that will be compatible with the EMR policy to increase efficiency 
of overall energy utilization including refinery losses and combustion 
efficiency of the engine with minimum impact on the environment is a problem 


of such scope that no doubt many different sources of advice will be sought. 


Future plans concerning energy supply will probably be more dependent 
upon the discovery of oil or gas on the Offshore or in the Arctic than on 


new scientific developments. 


There are a number of external pressures and political priorities 
that may require organizational. changes within the branches. The foremost 


of these concern decentralization and Units Working in French. 
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SECTION 2.3 PERSONNEL POLICIES 


The response given on pages 40 to 45 of the 1968 Brief is still 


relevant and need not be repeated. 


The Postdoctoral Fellowship (PDF) Program administered by the 
National Research Council of Canada was not referred to in 1968. While 
the main purpose of the program is to provide recent university graduates 
from Canada and abroad with an opportunity to receive research experience 
in government laboratories for a period of one to two years, it has also 
provided the Department with an excellent means of identifying and training 
promising young scientists. Though it has become increasingly difficult 
to find suitable full-time positions in today's economic climate, a number 
of first-class people have been hired in recent years after successfully 


completing PDF tenure. 


With regard to research managers the Department completed a study 
in 1974 ‘to: 


- determine a skills profile that departmental research managers 
require in order to perform their roles effectively and 
efficiently. 


- design a practical system for identifying potential managers. 


- outline the kinds of development experiences that would he 
desirable for enhancing the quality of management in the Group. 
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SECTION 2.4 DISTRIBUTION OF ACTIVITIES 


a) Regional pattern of EMR spending on Scientific Activities 


The regional pattern of EMR program expenditures is given in the 
five following tables: 

Table I Mineral and Energy Resources Program 1973-74 

Table II Earth Science Program 1973-74 

Table III Mineral and Energy Resources Program 1974-75 

Table IV Earth Sciences Program 1974-75 

Table V Total Program Expenditures on Scientific Activities 


The following abbreviations are used: 


GSC Geological Survey of Canada 

CANMET Canada Centre for Mineral and Energy Technology 
CCRS Canada Centre for Remote Sensing 

EPB Earth Physics Branch 

Sé&M Surveys and Mapping Branch 

PCSE Polar Continental Shelf Project 


These tables indicate the funding allocated to the scientific 
branches of EMR based in Ottawa and to their regional offices, institutions 
and stations distributed in various parts of Canada. While the figures 
given here represent the only breakdown of regional spending readily avail- 
able, they do not provide the complete picture. Much funding for ground and 
airborne surveys, for grants, contracts and research agreements which has 
been attributed to headquarters in Ottawa has actually been spent in other 
areas. For example PCSP spends over 40% of its budget in provinces other 
than Ontario; CCRS contracts out much of its work and the survey operations 
of all branches are national in scope. Probably less than 70% of the budget 
for the two departmental programs is spent in Ottawa notwithstanding the 


figures given in Table V. 


ated 
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Table I Mineral and Energy Resources Program 

1973-74 
Province and Unit Expenditures ($000) 
ocation. Current Gapicean eran 


Nova Scotia 


Dartmouth G.S.C. Atlantic Geoscience 
Centre Love 270 es) 
Glace Bay CANMET 160 - 160 
fe ak be 20 25005 
Quebec | 
Quebec City CANMET 96 5 LOL 
Ontario 
Ottawa Cp acne 3 Ome TeTre 497 8,268 
CANMET Ls e208 488 LY 696 
Energy Development Sector 302 = 302 
Elliot Lake CANMET 445 480 
19 7736 205746 
Alberta 
Calgary GSC. “ist. “of Sedimentary, 
& Petroleum Geology Le Ot 3 S00 
CANMET 340 ot 
Edmonton CANMET 2 282 
3 ylgo:3 OSU enwe 
British Columbia 
Vancouver G.S.C.. Regional Oftitstce 729 7608 
TOTALS 25,489 2,564 28. F053: 


21812—5 
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Earth Science Program 


Povaeme ec) ea nid 
Location 


Quebec 


dispersed 


Onitzaneico 


Ottawa 


Manitoba 


dispersed 


Saskatchewan 


Prince Albert 


Alberta 
Calgary 


dispersed 


Beltdisir (Co bumb ia 


Wal @ietoye shel 


dispersed 


Now oii. 
dispersed 


1973-74 
Unit 
EPB.- Geophysical 
Observatories 
EPB 
CORS 
P’¢SP 
GSC 
S & M 
EPB - Geophysical 
Observatories 
CCRS - Satellite Receiving 
CotoGo Wersiwensla Seslemeoaq 
EPB - Geophysical 


Observatories 


EPB Victoria Geophysical 
Observatory 


EPB - Geophysical 
Observatories 


EPB - Geophysical 
Observatories 


TOTALS 


Expenditures 


Current 


LS 


107 
3,676 
2706 
1,648 
13,635 


25502 


bs 


150 


40 


19:9 


240 


26,456 


Capital 


864 
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($000) 


es) 


Se Oo 
351 36 
Vig 20 Ne 
LOG 
14,499 


ZOR Peg 


ns) 


ie, 


160 


400 


30,098 
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1974-75 


Province and Unit Expenditures ($000) 
Location ——— 
Current Total 
Nova Scotia zy 
Dartmouth G.S.C. Atlantic Geoscience 
Centre Pape AG! 2207 
CANMET Pa: Ze 
Halifax CANMET 10 10 
2,080 2, 300 
Quebec | 
Quebec City | CANMET 43 43 
Ontario 
Ottawa CANMET PAPE SA 12,303 
Gyros. C:. 8,885 G5 aiZ 
Energy Development Sector ey ly. 312 
Elliot Lake | CANMET 389 408 
21% 804 2242935 
Alberta 
Calgary G.SeC. InetLite ot 
Sedimentary & 
Petroleum Geology 3,240 SRS 
CANMET 185 E95 
Edmonton CANMET 108 yh 
Sips uo | 3,699 
British Columbia 
Vancouver G.SsC. Regional Office 950 
CANMET 36 
986 


TOTALS 28,443 
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Table IV Earth Science Program 
19745 


Expenditures ($000) 


Province and Unit 
Location 


Quebec 
dispersed EPB - Geophysical 
Observatories 50 
Ontario 
Ottawa 4,068 4,363 
Ligcdot 4,417 
2h O4 PAE BSNS, 
2,453 Paes yl ola, 
15.204 P67 245 
30,543 
Manitoba 
dispersed EPB - Geophysical 
Observatories 20 
Saskatchewan 
Prince Albert] CCRS Satellite Receiving 
Station 100 
Alberta 
Calgary Inst. of Sedimentary 
& Petroleum Geology 66 
dispersed - Geophysical 
Observatories Me ye 
198 
British Columbia 
Vietord a : Victoria Geophysical 
Observatory : 190 
dispersed - Geophysical 
Observatories 60 
Vancouver Regional Office 141 


Sot 
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Tap besslVeeccon:’ t,) Earth Science Program 
1974-75 


rovince and 
ocation 


Expenditures ($000) 


dispersed EPB Geophysical 
Observatories 355 30 385 


ZTE IOS bi hls) ed 1G Out, 


meurrent Capital Tobal 
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Table. V Summary of 
Total Program Expenditures on Scientific Activities (7000) 
1973-74 1974-75 
Expenditures % Expenditures &% 
Nova Scotia 2,005 Sie! 2,300 Sicil 
Quebec 116 ree. 93 O'..2 
Ontario 49,465 ops pea b 535 475 S67 
Manitoba iS ZO 
Saskatchewan ris) Ore 100 OZ 
Alberta Die Oie Sau Ce ache Wy Gao 
British Columbia 968 Ped 413 259 
N..W iD. 440 Ors Sitems: 0.6 
563151 100.0 ‘S6teesen 10020 
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b) Regions particularly suited for scientific activities 


c) Activities related to regional problems or phenomena 
d) The role of EMR in contributing to regional development 


e) Costs and benefits of regional distribution of scientific activities 

The remarks in the 1968 Brief (pp 97-101) are still generally relevant 
except that the Department has acquired the Canada Centre for Remote Sensing 
since that time but no longer has responsibilities for inland waters and 


astronomy. 


1. Geological Survey of Canada 
By its nature geoscience must be primarily carried out "on the 
ground", and with its national mandate the Branch carries out its scientific 


activities in all regions of Canada including off-shore regions. 


With regard to the location of scientific establishments the Geologi- 
cal Survey has a number of regional offices that are located in centers that 
provide good communications, that are in the regions of particular concern 
to the specialized geologists working from the office, and that allow inter- 
communication of information and advice with concerned government, industry 
and university staffs. As examples, marine geology on the East Coast is carried 
out from Dartmouth, Nova Scotia; Cordilleran geology from Vancouver, B.C., and 
petroleum geology from Calgary, Alberta. In Ottawa are centered a number of 
units that have Canada-wide responsibilities and others providing services 


to all Branch units. 


For GSC a comprehensive listing of regional activities would include 
the majority of the approximately 500 projects currently in progress. A few 


examples are: 


1) A project, in conjunction with Earth Physics Branch to recognize, 
identify and evaluate geothermal potential in Canada. Inittally 
attention has been focussed on resources of volcanic origin in 
British Columbia and Yukon and on hot water reservoirs in the Great 
Plains and northern regions of Canada. 
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2) Investigation and evaluation of the geological setting, petrological 
character, origin and economic potential of the major plutonic 
complexes of Anorthositic and related rocks in Labrador and Quebec. 
These complexes are important because concentrations of iron-titanium 
ores, copper-nickel mineralization and alumina are often associated 
with them. 


3) In terrain sciences studies related to "landslides" or slope stabil- 
ity have been carried out in the Mackenzie Valley Transportation 
Corridor, along the major transportation routes of Southern British 
Columbia and in the Ottawa-St. Lawrence lowlands of Ontario and 
Quebec. The objectives of these investigations have been determined 
by hazards inherent in land use activities as they relate to the 
geological environment of those areas. 


The geoscience activities of GSC contribute to regional development 
by indicating areas suitable for mine development, areas favourable to oil and 
gas exploration, and areas syitable for consideration as transportation 
corridors or as building sites for dams and other structures. Many specific 


examples could be given. 


The costs, other than financial, of decentralization of scientific 
activities include factors such as lack of intercommunications between staff 
in different disciplines of geology, slower response to urgent requests from 
headquarters, duplication of same library and laboratory facilities, and 
increased difficulty in developing close linkages with other federal agencies 
in Ottawa. The benefits include improved access to field areas, providing 
a federal response outside Ottawa and improved service to concerned customers 
(provincial agencies, industry, public). A necessary condition of decentral- 
ization is that units be located in areas that are recognized as centres of 
industry, mining, petroleum or offshore geoscience expertise. Jn some cases 
the presence of units of the Geological Survey has helped to foster further 
development of industry such as the marine technology industry in Halifax 


and geophysical exploration companies in the vicinity of Ottawa. 
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2. Canada Centre for Mineral and Energy Technology 

As in 1968 elements of the Mining Research and Energy laboratorics 
are located in Elliot Lake, Ontario, Point Edwards, Nova Scotia, and 
Edmonton, Alberta. In July 1971 a regional laboratory of the Mining 


Research Laboratories was opened in Calgary, Alberta. 


During the last four years CANMET has contracted out research to 
the value of $1,000,000/year. The work has been distributed to research 


establishments across the country. 


As pointed out in the 1968 Brief, since most of the work of EMR 
has a general effect on regional development, it is difficult to be precise 
about the effort that is specifically initiated because of the need for 
development of one particular region or another. CANMET's work has, as a 
first priority, the technology and information base needed to ensure the 
long-term supply of minerals and mineral products based on the perceived 
national needs. For example, improvement of the working environment in 
underground mines is essential if we are to meet our forecast requirement 
for uranium. Successful solutions to this problem will ensure the continued 
development of existing uranium-producing areas and the development of new 
ones. Another example is work by CANMET to improve the recovery of metal 
from our complex zinc/lead/copper ores (to increase our supply of these metals) 


which will lead to increased development in the Maritimes. 


CANMET's research on western Canada coking coal which led to the 
development of major markets for coal in Japan will be strengthened by 
improving the research facilities at Clover Bar near Hdmonton. Tmprovements 
will also be made to the coal cleaning facilities as well as the coke ovens. 
This should provide more immediate coking coal evaluat fon service in Western 


Canada. 
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CANMET staff and activities have a continuing input into regional 
programs through DREE, and federal-provincial co-operative activities. 
CANMET has contributed recently to the planning and subsequent monitoring of 
mineral processing activities under a N.B.-federal DREE program, and work 
concerned with mineral development in the three western provinces (WEOC). 
The Nova Scotia coal exploration is funded partly by DREE and partly by 
the N.S. Government. It seems likely that the New Brunswick coal explora- 


tion program will be operated along similar lines. 


There are important benefits to having regional laboratories. 
The resolution of problems of mining, tailings management and mine working 
environment requires that the work be done under actual conditions in the 
field. The laboratories at Elliot Lake and Calgary are more conveniently 
located for conducting work "on location" than if the staff were located 
in Ottawa. From the point of view of evaluating commercial coals, assess- 
ing variations in the composition of coal seams, and providing a base for 
field operations, regional centres are of very considerable benefit. It 
is much less expensive to operate these programs regionally than from 


Ottawa. 


3. Canada Centre for Remote Sensing 
CCRS satellite receiving stations exist at Prince Albert, Saskat- 


chewan and Shoe Cove, Nfld. The costs are as follows: 


Prince Albert Satellite Station $ 930,000 
Shoe Cove Satellite Station $ 280,000 


Canada Centre for Remote Sensing 
(Ottawa, Ontario) $4,031,000 


A satellite station should be located in such a way that it covers 
the terrain of interest. Since the radius of coverage of a station is about 


2,000 miles, there would be a need for approximately 4 stations to provide 
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complete coverage of regions of importance to Canada. The present station 

at Prince Albert is centrally located and the new Shoe Cove station will 

cover the East Coast off-shore waters and the Eastern Arctic. Future stations 
might be located on the West Coast and the High Arctic to serve interests in 


these regions. 


All of the Centre's activities are, in the last analysis, directed 
to the investigation of broad-scale surface phenomena in the various regions 
of Canada. Each year, the Centre develops a number of instruments, vehicles, 
methods and systems to provide resource and environmental data to provincial 
managers, federal government research organizations, universities and 
private industry. Output from such devices includes repetitive coverage 
of the whole of Canada in the case of satellite systems in order to study 
dynamic phenomena such as crops, forestry, hydrology, etc. In addition, 
approximately 150 airborne projects are requested every year by Canadian 


users to study problems specific to their provinces or regions. 


The Canada Centre for Remote Sensing also contributes to regional 
development through direct investment and invitation of local participation 
in the operation of the Centre's two satellite stations in Prince Albert, 
(Sask.) and Shoe Cove (Nfld.), as well as the operation of its fleet of 
4 aircraft from appropriately located industrial facilities across the 


country. 


A decentralization of aircraft ground facilities reduces transit 
time for repair and maintenance and facilitates mission planning. As long 
as common sense is used in selecting the proper facilities for decentrali- 
zation, the costs involved are minimal. However, attempting to relocate 
certain headquarter units would result in prohibitive costs and could 


cripple operations for lack of adequate support facilities. 
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4. Polar Continental Shelf Project 
The Polar Continental Shelf Project was established specifically 
to co-ordinate effective logistics for government research in the Arctic 


environment and to promote a better understanding of this unique region. 


Meteorology and climatology of the Arctic are important because of 
their influence on the weather of southern regions. The study of growth, 
decay, and movement of sea ice in arctic coastal waters provides vital 
information regarding the feasibility of using ships as a means of transport 
for natural resources and supplies. The use of sea ice as a platform provides 
a unique opportunity of conducting experiments in geophysics and marine 


sciences over an ocean environment. 


A few examples of activities undertaken by various government 
departments over the last five years in which PCSP has participated 
through co-ordination and supply of logistics are: 

1) The systematic survey of land and waters of the Arctic 

Archipelago and adjacent ocean waters to determine the 


regional force of gravity for prospecting and geodetic 
purposes. 


2) The bathymetric survey of all navigable waters within the 
Arctic Archipelago by measurements over the ice and from 
shipborne platforms. 


3) The study of all species of wildlife in the Canadian Arctic 
including animal community studies, aquatic ecosystems, 
harassment problems, habitats, etc. 


4) Geoscientific studies directed toward natural phenomena and 
the development and husbanding of irreplaceable natural 
resources. 


These activities have all contributed toward regional development. 
A geoscience data base is required so that a logical development of natural 
resources may be regulated and maintained by the Federal] Government in 


Arctic regions. 


August 11, 1976 Science Policy 1S 377 


5. Earth Physics Branch 

In view of the geographical location, size, and composition of 
its landmass, Canada is particularly suited for geophysical research. For 
example, we play host to the North Magnetic Pole and, along with Alaska, 
form the only major landmass in the world on which the auroral zone and 
its related phenomena are accessible for observation and study. Off 
western Canada we have an active spreading ridge close to Vancouver Island 
which provides an opportunity for the study of plate tectonics and its 
implications. Canada also contains the quietest seismic terrain in the 
world for recording distant earthquakes and man-made explosions. These 
and many other examples illustrate why national networks of geophysical 
observatories are important for Canada and «i; observations are required 
in all regions. The geological and tectonic provinces of Canada form vast 
areas which must be understood in terms of their structure, physical and 
chemical properties, mineral and economic potential, history and evolution. 
There is no region of Canada (including the off-shore regions) which is 
unimportant in this context and which would not be included within the 


framework of a national program. 


The scientific activities of the Earth Physics Branch provide 
geophysical data and information over the whole of Canada, much of which 
is valuable to the resource and exploration industries. The national 
program for estimating seismic risks contributes information relevant 
to building codes, pipeline and dam construction in regions as varied 
as Vancouver, Quebec City, Northern Quebec and Mackenzie Delta. Gravity 
maps are available over most of the country as are higli-level aeromagnetic 
data. Geothermal resources in Cordillera regions are under evaluation 
and regions which are undergoing vertical movement and deformation (for 
example Hudson's Bay and the surrounding lowland) are under intensive 
study. Geomagnetic disturbances vary enormously in character and intensity 


between southern regions, the auroral zone, and polar regions. They have 
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important effects on short-wave radio communications and can create hazards 
in transmission power lines. Paleomagnetic studies provide information on 

the history and evolution of the various tectonic provinces which form the 

Canadian landmass. The evolutionary process is important in understanding 

how fossil fuel and economic mineral deposits were originally formed and 


where they might be located. 


The Earth Physics Branch contributes in different ways to regional 
development. This can vary from improved safety codes for building in all 
cities of Canada to basic geophysical maps leading to mineral exploration 
and possible development within a region. The Branch provides fundamental 
information for the safe siting of nuclear reactors, a description of the 
permafrost regime for energy transportation corridors in northern regions, 


and has prime responsibility for assessment of geothermal resources in Canada. 


Without geophysical observations in every region, a national program 
for Canada would not be possible. A major sub-division of the Branch is 
located in Victoria to provide services to Western Canada in an active 
seismic region. However, total decentralization of Branch headquarters is 
a different matter and would lead to greatly increased costs and reduced 
efficiency through separation from central support services and from the 


other branches. 


6. Surveys and Mapping Branch 


Mapping and survey activities are carried out cqually according 


to needs in all areas of the country. lHowever, because the need fs preater 
In the merfdfional areas, most of the southern part of Canada ts covered by 
maps at the scale of 1 In 50,000, whereas only pockets of the north are 

mapped at that scale. Similarly, the density of geodet te control potnts ts 


greater in the South than it is in the North. 


Legal Surveys, a division of the Branch, operates regional offices 
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in nine Canadian centres with the following staff: 


Amherst 6 Edmonton 6 
Quebec City 6 Vancouver Ld 
Toronto 13 Whitehorse Z 
Winnipeg 5 Yellowknife Z 
Regina 4 


These offices are in close contact with local representatives of 
the Department of Indian and Northern Affairs, thus providing better and 
quicker service in response to the surveys and mapping needs of the client 


department. 


A number of activities are carried out to assist in the investiga- 
tion of regional problems of phenomena. One example is the annual program 
of re-levelling carried out every year to measure the subsidence caused 
by some large Canadian dams. Thus it was established that the area around 
Bennett Lake sunk 9 cm between 1964 and 1969 and has been stable since. Tide 
gauges are regularly monitored to measure ephemeral and cyclical changes of 
the tides, and the re-levelling program of Geodetic Survey provides useful 


information on crustal tilts. 


In a different field, the annual program of aerial photography of 
the Surveys and Mapping Branch is often useful to monitor agricultural 
production, forest fire and flood damages, glacier movements and other such 


phenomena. 


Accurate and dependable maps are almost always required prior to 
any major development. They are or should be the first step in any orderly 
environmental base study and should be requested well ahead of any regional 
development. While the cost of maps seldom amounts to more than a very small 


fraction of that of most development projects, failure to obtain them on 


time can be very costly indeed. 
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Axiomatic to the mapping process is the need for a fundamental 
geodetic framework. Such a framework makes it possible to accurately relate 
all map details to each other. Once established and properly maintained, 
it will serve for many years towards the orderly development of the region 
by allowing the integration of all detailed surveys into the national 


network. 


It is almost impossible to evaluate the impact of surveys and 
mapping on regional development. Perhaps the best way to illustrate the 


contribution of the Branch is to give a couple of examples: 

(1) The Mackenzie River project required the preparation in 1972 of 350 
new map sheets at the scale of 1 in 50,000. These maps were used 
by the Department of the Environment and the Department of Indian 
and Northern Affairs for environmental studies, by the Department 
of Public Works for road construction and pipeline route studies 
and by the Geological Survey of Canada. 


(2) James Bay Project. Accurate maps are essential for the planning 
of any hydro-electric power development. The James Bay project 
required the preparation of nearly 200 new topographical maps at 
1:50,000 scale. 


SL ES ae Ta 
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SECTION 2.7 RESEARCH POLICIES 


Part. (a) Units concerned with intramural research activities 
Sec a CR aL ECS CATCH BCUIVIELES 
1,2. Selection, initiation and monitoring of programs and projects 


The commentary given on pages 16-19 of the 1968 Brief still applies. 


The program structures for MERP and ESSP are described in Section 
2.2 and in Appendices 1 and 2. They have been developed to provide manage- 
ment with a systematic means of monitoring program outputs and results 
relative to resource input and their effectiveness relative to the Depart- 
ment's mission. The program structure is also designed to be flexible and 
to provide in an organized fashion the information needed to adjust 
priorities between projects; to re-allocate funds and personnel; and to 
initiate new projects or terminate existing ones. In this way the Department 
hopes to respond effectively to changing needs and requirements within the 


limitations of manpower and funding which are imposed upon it. 


An outline is given under section 2.2(d) of the departmental 


calendar of program formulation, implementation and review. 


Criteria used in various areas of the Department for determining 
priorities are relevance to the issues of the day, effectiveness as to 
long-range programs, cost/effectiveness analysis, total cost of a project 
in relation to total budget, probability of success, availability of 
necessary expertise either in-house or externally, and possibility of 


conflict with projects of other government or private agencies. 


National and international scientific projects which lie within 
the area of the Department's mission and expertise, or which relate in a 
special way to the Canadian landmass and its natural resources, often create 


an obligation for support and active participation. These can therefore 
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influence project selection and initiation and to some extent priorities. 

Examples of national or international projects in which the Department has 
played or will play an active role are the Beaufort Sea Program, the AJDJIEX 
study, the Eastern Arctic Pipeline Program, the Social Economic Development 


Program, and the forthcoming International Magnetosphere Study. 


3. Network methods 

Network methods such as CPN or PERT are not widely used throughout 
the Department and are not considered appropriate for bench-scale research. 
They are more useful in undertaking development work on a large scale. In 
CANMET work is organized and co-ordinated through a number of projects each 
containing a number of elements, It is often important for one element to 
be well advanced or completed before another can be properly conceived. 
This requires a degree of critical path planning. In the Earth Physics 
Branch, Critical Path Network analysis has been used to monitor certain 
instrument developments; for example the Eastern Canadian Telemetered 
Network involving remote digital seismic observatories, the digital trans- 
mission of seismic signals, and a dedicated computer system to interpret 
the on-line data. In CCRS network methods are routinely used to monitor 


projects whose complexity warrant their use. 


4. Contracting out projects in support of intramural programs 
Dis Funding of extramural research programs in the universities and industry 


Intramural & Extramural Funding 


A number of tables have been compiled on EMR expenditures on 


setentifice activities, their distribution intramurally and extramurally, 
and thefr disposttion on R&D contracts, R&D grants, Fields of prinetpal 
application, etc. ‘These tables would provide a partial answer to Quest ton 


2.6; they are presented here to illustrate what has been done within the 
Department over the last few years by way of contracting out projects and 
the extent to which we have been funding extramural research in universi- 


ties and industry. 
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The tables give EMR expenditures on scientific activities for the 


fiscal years 1973-74, 1974-75, 1975-76 (estimates) and 1976-77 (projected). 


Data were obtained from Financial Services, EMR, MOSST - EDP Systems, 29 


Sept. 1975, and the Science Procurement Division, DSS. 


The terminology used in these tables corresponds to the definitions 


used by Statistics Canada and MOSST in which scientific activities are 


categorized as follows: 


1) R&D 2) Related Scientific Activities 
In-house R&D Scientific data collection 
R&D contracts Scientific information 
R&D grants Testing and standardization 
Research fellowships Feasibility studies 


be noted: 


Education support 
Capital 

Admin. of extramural R&D 
Admin. of extramural RSA 


In connection with the nine tables which follow several points may 


- Nearly all of the extramural funding is distributed between R&D 
and scientific data collection. The major portion goes to 
scientific data collection (about 44%) followed by R&D contracts 
(about 35%) and R&D grants (about 18%). Some change in extra- 
mural funding since 1973-74 is seen between contract and grant 
funding. 


- Funding of extramural R&D and extramural scientific data 
collection are approximately constant, as a percentage of 
corresponding total funds, over the period 1973-77. 


- Of extramural R&D funding, the major portion (~60%) goes to 
Canadian industry, followed by universities (~16%). Funds for 
data collection go essentially to Canadian industry (over 90%). 


- There is a steady increase in the percentage of R&P contract 
funds going to Canadian industry (40% in 1973-74 to 83% in 
1976-77). This has been accompanied by a decline in percentage 
R&D contract funds to universities. 
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- During 1974-77 the major portion of R&D grant funding is to 
universities (~60%). A substantial percentage increase in 
grants to provincial and municipal governments is shown over 


the period. 
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TABLE I 


Expenditures oneocientriic Activities 


($000) 
EXPENDITURES 
TOTAL Intramural Extramural % Extramural 
1973-74 
MERP 
Human Sciences 719 1575 Bit 138 8.0 
Natural Sciences 33,436 28102 59 el 7, 15.5 
ESSP 314984 29.00 15 PRES BG | 6.73 
675139 59°713;3 7,406 131680 
1974-75 
MERP 
Human Sciences on O24 eo ley 207 10..2 
Natural Sciences) (33,464 +05, 0 57 33, 407 LO 
ESSP B57 14 in OP a Dy Ce Oba 4 LL .0 
Pile 262 63,09 1 esd 10.8 
1975-76 (CEST) 
MERP 
Human Sciences 26, LEG 15,69'35 181 8.6 
Natural Sciences 38,130 34,048 4,082 ROA V7 
ESSP 38,690 CS a | Lieecy 173 lee 
78,936 705260 8,676 ele 
1976-77 (PROJ 
MERP 
Human Sciences 36080 227 8:6 294 9.6 
Natural Sciences:: 43,171 39 Gel. 7:5 3,996 9.3 
ESSP hae, O03 41,408 See HS) 


93,256 83,369 9,887 10.6 
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TABLE, LI 


Expenditures on Research and Development 


($000) 
EXPENDITURES 
TOTAL Intramural Extranural «4 Extrantinar 
1973-74 
MERP 
Human Sciences 1 At ed Be oe 138 ORS) 
Natunal Setences Pat Was Ded 18,086 Se, oral 
ESSP Pep Did 366 693 PO 
305-620 26,608 NE Ae trea, 
1974-75 
MERP 
Human Sciences tow 2 O10 207 bs Bees 
Natatral Setences: ¥-21)5496 19,438 1,998 9.3 
ESSP Br, 6.92 6,648 2,004 DAS OZ 
315655 PAN REGEN: 4,209 LP. 
1975=7.6 CEST) 
MERP 
Human Sciences LOS. a yee 4 181 de Leona 
Natural Sciences PETS AO Wal 2 OS a 18 8.8 
ESSP OF, 204 7 O93 eLOs tras 
34.855 S05 45.6 4 SOF L226 
1976-77 (PROJ) 
MERP 
Human Sciences 2,063 Le 69 294 IER: 
Natural Sciences? 3272415 252 5.8L i 864 cas) 
ESSP 14% 897 8),-54l'6 Be 63.81 2 Ore 
hale 37S 35,836 5.5390 
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MINE ILILIE 
Expenditures on Sefentiftic Data Collection 
($000) 
EXPENDITURES 
TOWeANs Intramural Extramural A Extramural 
1973-74 * 
MERP 
Human Sciences 244 244 --- Om 
Natural Sciences oy, s bet 2. 4260 Le B52 3033 
ESSP 136026 114533 15.493 Des S: 
LO e358 2 16,037 ae ee 1573 
1974-75 
MERP 
Human Sciences Biol) 3510 --- Or 
Natural Sciences 65247 4,843 1,404 oie 
ESSP M5 4. OL Stes 6 19°35 72s 1 
22,068 V8n679 se iee!) eS 4 
1975-76 (EST) 
MERP 
Human Sciences Bay, 347 --- OnO 
Natural Sciences Poy Dee Dsow O Ly o44; 2 OG 
ESSP 16.415 TAS 2 OD pe aE) lay, § 
24.076 u SPP? ae ep ta lets WH 5 & 
1976-77 (PROJ) 
MERP 
Human Sctencces 369 369 --- OF0 
Natural Sciences 8,956 6,824 pea (eS Be 2S 
ESSP Loe 61 2 V7 Ot De ebro 1H) 5 & 
Jaga eas Ra Die Oe e253 et 


x Data for 1973-74 are approximate 
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TABLE IV 


Disposition of Extramural R&D Expenditures 


($000) 

R&D Contracts 

1973-74 1974-75 1975-76 1976-77 
Can. Industry 580" €40) 1,369 (47) 36762 (Goh) Bie aC ee eS!) 
Can. Universities (Pa ie PCs ae 4755 G6) 378 (h4) 35576 29) 
Other Canadian 261 (18) 941 (33) 641 (23) 306*( 8) 
Foreign $327 C 9) LOS. C4) Ne OAD 

1524510 2,390 2-46 3,893 

% of extramural R&D 34.8 CO Oicel 62.4 Ors 
Eo total Rev ay | Gal pags 9.4 
R&D Grants 
Can. Industry ema) - - ~ 
Can. Universities 805 (30) 867 (66) 975 (59) 980 (60) 
Can. Non-Profit 19.326 (66) 33'6..C25 } 845. C21) 
Prov. G9 MUunicipal SECS 1) 2OY ( 3) 255 C14) 
Other Canadian S42) 64 ( 5) S4> °C 25) 666%* (40) 
Foreign VL Gay) E27 Cala) Lode <<) 

Octal fal He 9 Te Ot L,646 
He Ose WoeieecuubuecillL 1241) oy Si 5 2 Stel Lanes! Bs (6 29 
me Cie Orwell IRC 8.8 Ue Le 


bieures in brackets are Spercentapes of the totals sown 


* Ineludes all other 
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TABLE V 


Disposition of Extramural Expenditures 
on scientific Data Collection 


($000) 

1973-74 1974-75 1975-76 
Gan. industry a, O44 COL) = Salon (OL) 3.954) 695") 
Can. Universities 530 °C 2) B5ee sl) G4 (C1 
Can Non-Profit Be Gor 8) 5e Ca) 5k 1) 
Brovn & «Minieigal So. Geo) --- --- 
Other Canadian EE €%6') LOS! SE V3") LOS as) 
Foreign Boat a) 52. (et) des Yam Er 

Sle Ase) rea ee he, tel 
Bootes total selent i fi.c 

data collection 16.8 15 8 5 I PR 
TABLE VI 


Principal Application of Extramural R&D Funding ($000) 


1973-74 1974-75 
Energy and Fuels p Dee a Us Gayo) 868 (22) 
Mineral Resources L260. 40213) 1, 3238 (3:3) 
Terrain Assess; Remote Sensing; 
Satellite and Airborne; National lai 3: C43) 
Geodetic and Mapping; Etc. 
Other 5 a2 = CU4) P84 10723 

34.956 4,002 


* NOT BROKEN DOWN: PROBABLY MOST IN TERRAIN ASSESS., 
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1976-77 
40372 -(94) 
SO) ( By 
L401) (G54) 
Le Myieoy 3) 
Le. 7/ 
1975-76 
1 O0GrrC2)) 
Le Be 27 3) 
1 SO Cay) 
LS ECGs) 
(Sn RDAs 


ETC. 
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TABLE VII 


Intramural R&D Activities 


1973-74 1974-75 1975-76 
te yf % 
Free Basic Research 1 10 ih 
Oriented Basic Research 14 6 i if) 
Applied Research 66 63 63 
Experimental Development 20 2a 22 


(PERCENTAGES BASED ON EXPENDITURES) 


TABLE VEILS 


Total Extramural Expenditures on Scientific Activities by Fields ($000) 


LD 1973-74 1974-75 LOS S16 1976-77 
Cans lnudustry. Sa 2eCG4) ER od bes Pall (y 08's) Teen. Cob) 7 pee Gl) 
Cae Univenettioemel 27s) 1y38e Crea, 42g 16 ol 4 es) 
Can 7. Nona’ roiket 12.683 %C25) 35 4G o> SOD) 

Prov. & Municipal 324 -C-4) 40-1) 235--(—39 
Other Canadian Sn Pe A (Fe) 1, OOo ae) $3. 37-61L.0)) Ly LB ~G12)) 
Foreign 32 C3) 169: -€=25) 86 (€ 1) 


7,406 7407 1 8,676 9,887 
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TABLE IX 


Contracts Awarded through DSS on behalf of EMR 


(Science Procurement Division of DSS) 


1973-74 
1974-75 
15-76) (to Aug. 


oe) 


Contracts awarded 


any total funds, 


one Zuilal 


VO2Z -contraces: S25 747 4/50 
143 contracts: es es je he ALIS 
Je contracts: $5,239,845 


TOTAL -LO~ DATE : $1 Big Sacdy ity WS O9 


through DSS on behalf of EMR rank second, 


federal departments. 
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Extramural Research Programs in Universities and Industry 


Funding of research programs in universities and industry is 
largely through R&D grants and these are, for the most part, awarded 
through the Research Agreement Program of the Department. The pattern 


of EMR spending on R&D grants is given in the foregoing tables. 


Contracts awarded through Unsolicited Proposals are another means 
of funding research programs in universities and industry. Unsolicited 
Proposals funded by EMR from Jan. 1, 1974 to Oct. 153 1975 are listed in 
Appendix 4. Contracts let on behalf of EMR are listed each month in the 
R&D Bulletin published by DSS. 


The Department of Energy Mines and Resources has supported the 
Make or Buy policy since its inception in 1972. This has been particularly 
true of new programs and projects for which in-house capability and hard- 
ware were not on hand. The Canada Centre for Remote Sensing (established 
in 1971) is a good example. CCRS has already commented in this report 
(Section 2.2 g) that its ratio of in-house personnel to external partici- 
pants is too low for effective interaction with industry. Its flying 
activities have recently been transferred from the Armed Services to 
industry. The relatively new Energy Sector has been instrumental in 
arranging substantial grants and loans for electrical R&D, and maintains 
the minimum technical expertise required for advice and policy determina- 
tion. Long established branches have the problem that the major portions 
of their operating funds are required for salaries. Thus while the 
Department as a whole is spending about 13% of its R&D budget and 16% 


of its RSA budget extramurally, these percentages would be much higher 
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E.M. & R. 
BUDGETARY EXPENSES / FORECASTS 
KAT eS he 4 ad he WAN d 


x Total Dept - Current $ 
400 


: hs 


BOLLE THE ea bs hs wht A [aaa ere 
| resist Total Dept. - Constant ¢$ 


60 O 
. es - Current $ 


$ Miltion 


& 


st - Current $ 


ay ae ee EEE er ee ee 
EZ hast © M.E. eo P.- Constant $ 
A —A—— Bo ekames Ee gee 22 Sn Se 


@ H) 
Reape R a ESSP - Constant §$ 
20 
Admin P.G.M.- Current §$ 
O O peas 
== —- — Admin. P.G.M. - Constant $ 


72/73 73/74 74/75 75/76 76/77 


0 
71/72 
Fiscal Year 
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(40% or more) if the effect of salaries were removed. Another major 
problem in contracting out is that departmental expenditures on scientific 
activities, in terms of constant dollars, have remained essentially 
unchanged since 1971. This is shown on the accompanying figure in which 
scientific expenditures are divided between the MERP and ESSP programs. 
This provides some rationale for the fact that extramural expenditures 

(as a percentage of total expenditures) show no increasing trend since 


1973 in Tables I, II and III. 


Make and Buy guidelines were formulated with the objective of 
directing extramurally as far as possible new programs and new expendi- 
tures. It was not an objective to dispense with the in-house expertise 
of scientists and laboratories, or to effect major social disturbance by 
massive firing of dedicated personnel. Growth in scientific activities 
since World War II led to the hope that further growth would permit 
Government to direct substantial R&D activities extramurally, especially 
new programs. Economic, financial, and budgetary restraints have been 
such that growth in R&D has been below original expectations and therefore 


less work has been contracted out than had been hoped for. 


The nature of industrial activities in Canada has had its impact 
on the distribution of scientific activities. Canada's R&D expenditures, 
as a percentage of G.N.P., has been lowest among major industrialized 
countries and Canadian industrial R&D funding and performance relative 
to Government has been lowest. As a result of substantial importation of 
needed foreign capital, Canada now faces the problem of branch plants 
using R&D carried on by parent companies located outside Canada. This 
has handicapped the development of R&D industrial capability in Canada, 
restricted the number of firms with extensive research capabilities, and 


reduced the amount of work Government could direct extramurally. The 
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Federal Government has had to fill the breach by meeting national needs 
from its own scientific activities supported by pooled public funds 
(taxes). Canadian industry makes use of the resulting facilities created 
in EMR for example, as no outside interests have been willing to develop 
such capabilities. R&D carried out by parent companies outside Canada 

has the double effect within Canada of lowering the proportion of R&D 
relative to G.N.P., and the proportion of R&D funded by industry relative 
to Government. This has the further effect of lessening industrial R&D 
capability to which Government could turn. A not inconsiderable portion of 
the half billion dollars the Canadian Government contributes annually to 
provincial education goes to universities for training researchers and 
towards the salaries of professors carrying out research, -- a fact commonly 
ignored in assessing the contribution by the Canadian Government to the 


general welfare of R&D in Canada. 


Resource development plays a relatively greater role im the economy 
of Canada than for most industrialized countries. Canada's industrial 
development is based on the domestic availability of natural resources. 
Within the Federal Government's policy of promoting greater economic 
health through greater industrialization, the further processing of 
resources before export in order to derive greater benefit from their 


exploitation is a priority. 


EMR and departments that preceded it have long engaged in geo- 
scientific activities in order to promote resource development, ensure 
resource availability for domestic industrial needs, extract maximum 
benefit from surplus to be exported, provide sound national resource 
management, and contribute to regional economic development. Such 


activities are common to all industrialized countries. 


The 1971 study by the Science Council of Canada on the Status 


of the Earth Sciences determined that 87% of Canadian expenditures on 
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overall geoscientific activities was made by industry and less than 87% 

by the Federal Government; furthermore, over 63% of Canadian expenditures 
on geoscientific R&D was made by industry and slightly over 20% by the 
Federal Government including grants and contracts given externally. On 
this basis EMR is a commendable exception to the situation previously 


referred to. 


Part of intramural geoscientific activities involve the marrying 
of data produced in-house with data from industry of which a good propor- 
tion is acquired on an industrial confidential basis. Such an activity 
is difficult to farm out, although instrument development required to 


sustain these activities is largely effected extramurally. 


EMR has largely depended on industry to develop the instruments 
and carry out practically all the surveys required for the Federal- 
Provincial Aeromagnetic Program. This program will be superceded by the 
Federal-Provincial Uranium Reconnaissance Program which will also be 
contracted largely to industry. Where an instrument has been developed 
in-house, it has been readily passed to industry for secondary development 


to industrial production. 


The Canadian Centre for Mineral and Energy Technology wishes 
gradually to eliminate positions as they become vacant in order to 
free financial resources for contracting out R&D. However, present T.B. 


guidelines do not permit use of salary funds for those purposes. 
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6. Shifting of research resources in a changing technical environment 


The comments given on pages 19 and 20 of the 1968 Brief are still 


relevant. Some of the branches within EMR have provided additional informa- 


tion. 


Geological Survey of Canada 

The majority of Branch projects are completed by publication of a 
report and/or maps of a specific area or topic. Initiation of a new project 
for which no, or insufficient, new resources are obtained requires transfer 
of staff to the new project and either delay in publication of results, or 
in rare cases, outright cancellation of the project. Some recent examples 
are the speed-up in the Uranium Reconnaissance Program that required trans- 
fer of staff involved in both scientific support services and the geoscience 
base studies; similarly recent increases in the coal program have only been 
possible by transfer of staff from regional stratigraphic programs. Rapid 
and too frequent changes in program priorities delay or cancel publication 
of results judged to be of a lower priority, and at times result in morale 
problems of scientific staff who naturally wish to see their works published 


at an early date. 


Canada Centre for Mineral and Energy Technology 

As mentioned in the response to previous questions, CANMET has 
instituted a matrix management system with the priorities of projects being 
the responsibility of a program management team. This team has the author- 
ity to allocate resources to line organizations, and to contract out research 
(to the extent that resources permit) in accordance with the perceived 
priorities. Consequently, the specified objectives of contracted research 


are such that the results will complement in-house research in reaching 


project objectives. 
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Earth Physics Branch 

Resources are continually being changed from one project to another, 
in particular to undertake short-term problem-solving priorities in an 
effective manner, but with minimum disruption of on-going base activities. 
This is best done by a process for forward planning which is kept under 
continuous review by the Branch Management Committee. The difficulties 
have not been major to date, although there are some problems with 
individual scientists. These are not insuperable when changes take place 
within the same general program; they become more acute with major program 


Slsistesis 


Canada Centre for Remote Sensing 

A 'high technological risk' area is that of sensor development. 
The process of prudently assessing possible lines of technological develop- 
ment is carried out by allocating a modest amount of resources as "seed 
money' to various university and industrial research facilities. This is 
done in the form of contracts to explore specific areas of advanced 
development. Progress is reviewed at least twice a year. Unsuccessful 
projects are not carried out beyond this exploratory stage. Successful 
projects are transferred to a more permanent budget allocation. In either 


case, the corresponding amounts are re-directed to new areas of research. 
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7) Transfer of research results 


Most of the general comments given on pages 30-32 of the 1968 Brief 
still apply, though there have been significant changes in the Department's 
functional responsibilities, in the published reports of the various branches, 
and in the way in which geoscience data are stored and made available to 


users both within and outside the Department. 


The principal means of transfer of research results is through 
publications which provide a permanent record of the work of the department. 
Publications may be in the form of reports prepared in the branches and 
published as series by Information Canada; thus the Geological Survey, 
CANMET, Earth Physics Branch and the Mineral Development Sector issue series 
of reports dealing with their specialties. Many of these reports are 
exchanged with scientific institutions around the world and deposit copies 
are made available to Canadian universities and learned societies, thus 
facilitating information transfer. Some of these reports appear in abstract 
form in one or more of the external publications that provide an abstract 
service and so receive wide publicity. The Geological Survey also publishes 
a Report of Activities series which presents interim results for many of the 
Branch's more than 400 research projects. This is released several times a 
year and comprises more than 1,000 pages of printed text. The branches also 
offer notification services by means of which persons and organizations, 
including libraries interested in the work of the Department are informed 
of new publications. In addition, annual indexes of these publications are 
published by the branches. To permit rapid release of information, the 
Geological Survey has an Open File system. Unedited manuscripts, maps and 
reports are made available on demand at user's cost. CANMET publishes an 
annual Mines Memo which contains a summary of the work of the Branch for the 


previous calendar year. This report is directed towards the knowledgeable 


technical reader rather than the specialist. 
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All the branches and the Science and Technology Sector itself 


produce annual reports. These are listed in section 2.8. 


In the Canada Centre for Remote Sensing technology transfer is 
achieved by requesting an early participation of the eventual users. The 
process usually evolves gradually from sharing of ideas and advice, to 
joint funding of development projects, and finally to the establishment of 


pilot projects. 


Scientific conferences and publication of results in scientific 
journals remain very important vehicles for technology transfer, as do 
personal contacts. In addition written and oral communications on a wide 
variety of technical matters are handled by infcrmation specialists and 
other members of the departmental staff. Information is also transmitted 
to scientists from Canada and abroad who visit the Department's laboratories 


in various Canadian centres. 


Most branches within the Science and Technology Sector have 
computerized storage and retrieval systems for earth sciences data and 
resource data. These data systems are designed to serve users both inside 
and external to EMR. They are indexed and co-ordinated through the 
Canada Centre for Geoscience Data, a new central support unit within the 
Department. This unit has been periodically compiling a National Index 
for Geoscience Data which provides source information and titles of reports 
and publications relating to all types of available geoscience data in all 
regions of Canada. This is done in collaboration with many provinces and 


federal agencies. 


Data storage and information systems within the Department are 


tailored to meet specific demands. For example, a data-base system recently 
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inaugurated by the Surveys and Mapping Branch stores mapping information in 
a computer bank. This information, which can be rapidly processed into a 
variety of map types, is accessible to all interested agencies. The Earth 
Physics Branch operates remote digital seismic observatories (The Yellowknife 
Array, the Eastern Canadian Telemetered Network). By means of telephone or 
telemetered links between the remote stations and a dedicated computer in 
Ottawa, processing of seismic events (earthquakes or underground nuclear 
explosions) can be completed within 24 hours, and information regarding 


their location and character made available. 
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2.7 Research Policies 


Part (b) Units exclusively concerned with extramural research 


activities 


None of the branches or units within EMR is concerned exclusively 
with extramural research activities. However, the Science and Technology 
Sector does have an office to co-ordinate extramural programs including 


the Research Agreement Program. 


The Research Agreement Program has been discussed in Section 2.7, 
Part (a). In response to the questions in 2.7, Part (b) we can add the 


following statements. 


ik The program of Research Agreements is designed to take advantage 
of the capabilities of a variety of disciplines and technologies, available 
in Canada, to facilitate the better use of our mineral and energy resources 


and to provide information on Canada's landmass. 


Applications for support are considered by the Department on the 
basis of the potential significance that the results of studies will have 


on the Department's objectives. 


rag The major factor in evaluating any project is its potential con- 
tribution to one of the stated Departmental objectives. Other criteria 

that are applied include scientific quality of the proposal, creativity, 
feasibility, competence of the investigator, suitability of the applicant's 
facilities, existence of similar or related projects, manpower training 
potential, the importance of developing the competence of the agency with 
whom the agreement is made, likelihood of stimulating further research, 
timeliness, and costs relative to probable benefits. In the final analysis, 
experience has shown, budgetary limitations and the increasing number of 


applications do affect the actual numbers of projects and amounts awarded. 
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Cost sharing and the proposed extent or nature of the contribution 
by the applicant organization may receive special consideration in some 


instances. Such arrangements are proposed by either the Department or the 


recipient organization. 


ae Departmental specialists on the related topics are assigned as 


contact officers to maintain liaison with the investigators throughout 


the life of the agreement. 


Reports of progress are required at the end of the year specified 
in the agreement; on the application for renewal of an agreement; and 


on completion or termination of the investigation. 
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SECTION 2.8 RESEARCH OUTPUT 


1,2,3. Patents arising from research activities 
Books or journal articles arising from research activities 
Reports issued from agency and units 


An up-dated listing of inventions and patents awarded or applied 


for is given each year in the annual report entitled "Activities of the 
Science and Technology Sector". The report for 1974-75 is in press and 
will be available soon. It lists over 120 inventions, about 80 of which 


have been awarded patents. 


Bibliographies of in-house reports and publications, and monographs 
and articles published in scientific journals are given each year in the 
Science and Technology Sector Annual Report. In 1974-75 there were over 500 


internal reports and about 350 articles published in the open literature. 


For the Geological Survey of Canada in-house reports and branch 
publications include: Memoirs, Bulletins, Papers, Open File items, 
Economic Geology Reports, Miscellaneous Reports and Maps. For CANMET in- 
house publications include: Monographs, Research Reports, Technical 
Bulletins, Information Circulars, Reprint Series, Scientific Bulletins, 
Investigation Reports and Laboratories Reports. Earth Physics Branch has 
several series of in-house publications: Publications of the Earth Physics 
Branch, Gravity Map Series, Geomagnetism Series Reports, Geodynamics Series 
Reports, Seismology Series Reports, Geothermal Series Reports. Surveys and 
Mapping Branch in-house requirements are met by a series of Surveys and 
Mapping Publications, though maps and cartographic products form the bulk 


of their published material. 


Reports of activities are prepared usually on an annual basis, by 
the Science and Technology Sector and its component branches. These are 


as follows: 
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Activities of the Science and Technology Sector, an annual review 
with full bibliography and directory of scientific staff. 


Geological Survey of Canada Report of Activities 

Part A: released in January and including reports based 
on the preceding field season. 

Part B: released in June and serving as a publication 
medium for short scientific contributions from 
staff members. 

Part C: released in November and designed to facilitate 
early release of significant data obtained during 
the field seacon and as a publication outlet for 
short scientific reports. 


Geological Survey Annual Index of Publications 
Mines Memo, an annual review of CAST activities 


Catalogue of Scientific and Technical Papers published by the 
former Mines Branch (since renamed CANMET) 1967-74, DS-75-16 
(INFO) in press. 


Annual Report of the Earth Physics Branch, submitted each year 
for the Canadian Geophysical Bulletin published by National 
Research Council. 


Catalogue of Published Maps, an annual up-date of topographic, 
aeronautical charts, etc. available at the Map Distribution 
Office of Surveys and Mapping Branch 


Annual Report of the Canadian Advisory Committee on Remote Sensing 


Polar Continental Shelf Project, a compilation of titles and 
abstracts of scientific papers supported by PCSP. These 
compilations are not produced annually, but as occasion 
warrants. Two such reports have been published to date. 


In addition, an illustrated Annual Report of the Department of 
Energy, Mines and Resources is published which gives an overview of the 


activities of all three sectors. 
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4. Conferences 

Conferences, symposia and seminars are an important means for 
transfer and interchange of scientific information and are vigorously 
supported by all branches within the Department. This support includes 
presentation of papers, assistance in organizing symposia both in Canada 
and abroad, and financial grants which contribute to organization expenses 
and publication of conference results. Several branches conduct a regular 
in-house seminar program in which their own scientists and occasional 


visitors present accounts of their recent work and results. 


Grants by the Geological Survey of Canada in support of conferences 
and symposia amounted to $16,050 in 1975/76, $10,000 in 1974/75, $4,500 in 
1973/74, $7,400 in 1972/73 and $16,200 in LOALLZL2.< 


Staff of the Branch attend approximately 80 meetings each year 
that are related to geoscience activities and held in Canada, the United 
States and elsewhere. Many of these are on very specific subjects and 
participation is limited to one or two staff members. Larger numbers 
attend meetings with a broader range of interest and in particular as much 
support in the way of providing speakers and assistance in organization is 


given to Canadian conferences as possible. 


Canadian meetings held on an annual basis that generally receive 
considerable Branch support include: 


Geological Association of Canada 
Prospectors and Developers Association 
Canadian Institute of Mining and Metallurgy 
Mineralogical Association of Canada 
Canadian Society of Petroleum Geologists 
Canadian Geophysical Union 


In addition to the support given to these Canadian associations, 
mention should be made of the Branch's substantial support to the 
International Geological Congress held in Canada in 1972. The Congress 


meets only every fourth year and had not been held in Canada since 1913. 
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Among workshops or symposia organized in total, or in large part, 


by GSC staff are: 


Basins and Geosynclines of the Canadian Shield, Ottawa, 1970 
Earth Science Symposium on Off-shore Eastern Canada Ottawa, 1971 
Workshop on Methodology of Mineral Resource Evaluation Ottawa, 1974 
Symposium on Permafrost Geophysics Calgary, 1974 
Palynology Workshop Calgary, 1974 
IEEE OCEAN '74 Halifax, 1974 
CANMINDEX-M2 - workshop on development of files 

for mineral resources (jointly with MDS) Ottawa, 1975 
BENTHONICS '75 (International Symposium on 

Benthonic Foraminifera) Halifax, 1975 
American Society of Limnology and Oceanography Halatax, 71975 
Geoscience forums at Yellowknife and Whitehorse 

(with INA) annual 
Geological Association of Canada, Western 

meetings Vancouver, annual 


In the Canada Centre for Mineral and Energy Technology importance 


of communicating the results of research or sharing the benefit of their 
experience and expertise is recognized to be an integral part of profes- 
sional duties of the staff. Thus perhaps as much as 20 per cent of staff 
time ie spent in preparing and presenting scientific papers at meetings 
and conferences, organizing workshops and conferences, giving university 
courses and invited talks to professional societies and industry, and 


participating in a host of special purpose seminars and symposia. 


Some meetings are recurrent. CANMET gives the lead in convening 
annual seminars for the Canadian Mineral Processors, Canadian Mineral 
Analysts, Canadian Carbonization Research Association and the Canadian 
Uranium Producers Metallurgical Committee and, at the same time, provides 
most of the technical input. There have been regular seminars and de- 
briefing sessions in rock mechanics. Similarly, the results of research 
conducted in CANMET are communicated annually to the Steel Castings 
Research Institute, and twice yearly to the Canadian Galvanizing Research 
Association. During the past five years there have also been a number of 


single event symposia or workshops on such varied themes as operational 


research, waste embankment management, die casting, etc. 
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At the Earth Physics Branch the attendance and participation of 
their scientists at conferences is regarded as essential both for the 
development of the scientists themselves and for the transfer of informa- 
tion from government to extramural groups. National meetings which are 
attended and supported regularly are those sponsored by the Canadian 
Geophysical Union, the Canadian Association of Physicists (Earth Sciences 
Section), the Canadian Society of Exploration Geophysicists, the Geological 
Association of Canada, and others. In the United States, research papers 
are presented every year at meetings of the American Geophysical Union, 
the Seismological Society of America, the Society of Exploration Geophysi- 
cists, the American Association for the Advancement of Science and others. 
Internationally, the Branch has for many years supported the International 
Union of Geodesy and Geophysics and its component associations on Seismology 
and Physics of the Earth's Interior, Gravity, and Terrestrial Magnetism and 
Aeronomy. Staff members serve on the executives of these associations and 
of the Union itself, participate actively in their symposia and prepare 
national reports for Canada every four years. In 1974 EPB sponsored and 
hosted an international workshop on Electromagnetic Induction in the Earth 
and in 1975 supported a UNESCO sponsored conference in Canada on Induced 
Seismicity. The Branch conducts a regular series of seminars at which 


outside attendance and participation is welcomed. 


At CCRS the Canadian Remote Sensing Symposium is held every 18 
months. This is dedicated to the presentation and discussion of the most 


significant results of the national remote sensing program. 


Surveys and Mapping Branch personnel disseminate information on 
research activities, projects and programs through the following organiza- 
tions: 

Major international organizations meeting every three or four 

years, but with annual working meetings, normally attended by 


S&M Branch senior personnel (3-12) to give papers: 
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Commonwealth Survey Officers Conference 
Federation International des Géoméetres 
International Union of Geodesy and Geophysics 
International Cartographic Association 
International Society for Photogrammetry 

Pan American Institute of Geography and History 


Major Canadian organizations meeting annually attended by S&M 


Branch personnel (3-12) to give papers: 


Canadian Cartographic Association 

Canadian Council on Surveying and Mapping 

Canadian Institute of Surveying 

Canadian Symposium -on Remote Sensing 

Provincial Land Surveyors Association (10 altogether) 


Canadian organized meetings as required to impart specific knowledge 


resulting from Branch research: 


Geodesy for Canada Conference 
International Symposium on Problems Related to Redefingeton 
of the North American Datum 
North American Conference on Modernization of Land Data Systems 
Offshore Survey Technology Conference 
Space 'M' Seminars 
Canadian Hydrographic Conference 


Major American organizations meeting annually and attended by senior 
Branch personnel with a number of papers usually presented by Branch 


delegates: 


American Congress on Surveying and Mapping 
American Society of Photogrammetry 


The Polar Continental Shelf Project has contributed funds to the 


symposium entitled "Thermal Regime of Glaciers" held at Simon Fraser 


University in 1975. It also helped organize and support . symposium on 


the Arctic sponsored jointly by the Geological Association of Canada and 


the Canadian Society of Petroleum Geologists in Saskatoon in 1973. 
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5. Transfer of scientific and technological data obtained from 


countries outside Canada to extramural groups 


This is achieved through major contributions to the activities of 
the international scientific unions and their associations. EMR has 
sponsored several international meetings or workshops which have been 
attended by Canadian geoscientists from government, universities and 
industry as well as scientists from abroad. The Department has also co- 
operated with other Canadian scientific institutions in making substantial 
contributions to such major international projects as the International 
Geophysical Year, the Upper Mantle Project, the International Geodynamics 
Project, the International Hydrological Decade and others. For the Upper 
Mantle Project EMR co-ordinated the Canadian Program, prepared written 
reports regularly on its progress and results, and kept a catalogue of all 
Canadian publications related to the project. Scientists involved in these 
projects have had close contact with colleagues from other countries and in 
some cases have worked directly with them in the planning and execution 
stages. They have therefore been in a position to report on results from 
abroad as well as from Canada. The Earth Physics Branch supports the 
Canadian Sub-Committee on the International Geodynamics Project jointly with 
NRC; it also acts as the Canadian member of the International Seismological 
Centre, making its reports available to the Canadian community of geophysi- 
cists. A similar service is provided in gravity by the technical reports 


of the International Gravity Bureau. 


Participation in international projects and meetings is important 
in earth science. Many of its disciplines are concerned with phenomena 
which are essentially planetary in character and therefore require study 
in the context of the earth as a whole before their impact and relevance 
to regional and local problems can be understood. [Examples of such disci- 
plines or phenomena are: faulting, folding, mountain building, plate 
tectonics, geological history and evolution, magnetic and gravity fields, 
earthquakes, solar-terrestrial physics, ocean tides, geodesy, and many more. 
The Department is well known for its international contributions in areas 


of this kind. 
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6. _Individuals who trained in specialized fields whilst employed in EMR 
and who subsequently left and made important contributions elsewhere 
The Geological Survey of Canada has assembled some statistics which 


are given below: 


No. of Scientists to university transfer to other other 
resigning teaching federal agencies 
1970 7 2 1 4 
1971 5 3 i il 
LOW 2 5 2 - 3 
1973 9 1 3 5 
1974 9 2 3 4 
1975 2 - 7 5 


Other branches have given examples. 


Surveys and Mapping: 

A staff member left the Surveys and Mapping Branch in 1970 to 
become Chairman of the Department of Surveying Engineering of the University 
of New Brunswick. Another left the Branch in 1972 to become Director of the 
Survey Department of Laval University. The former Dominion Geodesist was 


appointed professor of geodesy at Erindale College, University of Toronto. 


Earth Physics Branch: 

A former Director left the Branch in order to become a UNDP 
Project Manager in Southeast Asia. His specialized skills, developed 
while working in the Branch, are being used to supervise the establishment 
of a network of seismic stations in a number of countries in Southeast 
Asia. Of three staff members who have recently resigned one has taken 
up a university post in Canada, one has established a new laboratory in 


Australia, and the other has done the same in New Zealand. 


Canada Centre for Remote Sensing: 


A number of individuals have obtained their basic training via 
CCRS programs, and are now in user agencies. While there is no formal 
method of recognizing outstanding work in the field of remote sensing, it 


is a matter of fact that Canadian experts in this field are very highly 


regarded around the world. 
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Teepe, 


Research teams with unique abilities 
valuable research tools, facilities or processes recently added 
Impact of scientific activities and research 


Geological Survey of Canada 


The need for rapid response to new thrusts has resulted in the 


formation of research teams to undertake specialized programs or projects; 


examples are: 


Uranium reconnaissance program, Uranium resource appraisal, 
Mineral resource evaluation group (Operation September), 

Project Appalachia, Data Systems group, Takla Project, Coal 
research team, Petroleum evaluation team, Coastal and nearshore 
dynamics study teams, Problems of radioactive waste containment, 
Permafrost-ground ice, Landslides. 


Formation of the Atlantic Geoscience Group within the past five years has led 


to the organization of teams of experts to study various aspects of the 


geology of offshore Eastern Canada. 


Many valuable research tools, facilities or processes have been 


added or developed during the last few years; some of the more important 


are: 


Airborne gradiometer for geomagnetic surveys, Lake sediment 
geochemical survey technology, Computerized electronic navi- 
gation systems, Overhauser high sensitivity magnetometer, 

Radon gas monitor, Portable mercury detector for geological 
field applications, Facilities for isotopic geochronology in 
U/Pb determinations on zircon, High pressure experimental 
laboratory designed to investigate genesis of rocks at great 
depths below the earth's surface, Expertise in SCUBA techniques 
for seabottom investigations in Arctic areas, Computer based 
file for geotechnical data in urban areas, Light, portable 
drilling equipment for subsurface permafrost investigations, 
Huntec deep tow for marine seismic surveys properties, Electric 
rock core drill, Time-lapse underwater T.V., Scanning electron 
microscopy (use and evaluation). 
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Development of facilities at the Atlantic Geoscience Centre has 
led to establishment of the following new laboratories: 

a) Palynology sample preparation 

b) Sedimentary rock analysis 

c) Microfossils preparation 


d) Geochemical analysis of hydrocarbons 
e) Portable containerized shipboard laboratories 


The activities of the GSC are of importance in meeting some of the 
principal objectives of government - to establish a better balance in the 
distribution of people and wealth between the regions of Canada, a more 
rational use of resources and the acceptance of new international responsi- 
bilities for sharing Canada's resources. Theos” objectives depend to a consid- 
erable extent for their solution on comprehensive evaluations of available 
resources. Such evaluations depend on an extensive data base which must be 


continually expanded... 


GSC has, in the interval since the last submission was made to this 
Committee, carried out extensive evaluation programs in the fields of: 
Oil and Gas, Coal, Uraniun, Minerals. Such studies have a major 
impact on the Canadian economy because they are the basis on which government 
policy is built. The geoscience data on which such evaluations are made are, 
of course, of use in other ways. Much of this information has been made avail- 
able to industry in the form of maps and reports of great use in directing 


exploration activities to more specific targets. 


In 1975, GSC, together with other agencies of the Federal Government, 
prepared an assessment of the petroleum resources of Canada which, because of 
a greatly improved data base, was considerably more precise than that made in 
1973 and published in "An Energy Policy for Canada". The importance of such 
estimates when determining Canadian export quotas for oil and natural gas is 
obvious. Similar on-going evaluations are being made for coal, uranium and 


other metals. 
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In connection with the Third Geneva Conference on the Peaceful 
Uses of Atomic Energy, held in 1964, the Geological Survey revised their 
original 1958 estimate of Canadian uranium resources. Officers of the 
Branch participated in the fourth world uranium resource assessment 
published in 1973 and in the studies in progress in connection with the 
imminent fifth report. The establishment in 1974 of the Energy, Mines 
and Resources Uranium Resources Appraisal Group brings branch expertise 
to bear on the problem of ensuring that there is at least a 30-year reserve 


of nuclear fuel for all existing and planned reactors in Canada. 


During 1972 the Geological Survey undertook a crash project to 
provide an order of magnitude estimate of Canada's resources of copper, 
nickel, molybdenum, lead, zinc and iron. Such estimates are di fElcukt «to 
make because the deposits have diverse origin. Refinements to these 
estimates have been made and the information assembled forms a significant 
part of Energy, Mines and Resources' Mineral Policy Phase II & III documents 
which are responses to Cabinet directives directed towards developing a 


Mineral Policy for Canada. 


In addition to evaluation studies, the Branch has continued to 
develop guidelines to improve the discovery of additional resources. 
Considerable advances have been made in the study of mineral deposits, 
an example is the exhalative theory for the origin of sulphide deposits 
~ a theory which has direct application to the search for base metal occur- 


renceSe 


Correlation of geological units is essential in developing criteria 
to assist in the search for additional resources, especially in the 
Precambrian Shield. Major advances have been made in isotope geochronology 
whereby the succession is established first in individual areas, and 
finally to provide regional correlation. As the bulk of Canada's metallic 
mineral wealth comes from the Shield, the value of such studies to industry 


in their search for new deposits is obvious. 
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The past decade has witnessed a dramatic increase in the import— 
ance of Transportation Corridors, especially those which may be needed to 
move potential oil and gas resources from the Arctic to southern markets. 
The Geological Survey has been called upon to initiate major programs to 
determine terrain capability, to identify sources of construction materials 
and to evaluate existing and potential terrain hazards. Such studies are 
essential to government in granting construction permits for such major 
projects as pipelines, but are also of importance in assessing the impact 
of resource exploitation in any part ot Canada. The expertise available 
in the Geological Survey is well demonstrated by the secondment of a 
senior staff member as science adviser to the commission on pipeline routes 


presided over by Mr. Justice Berger. 


Scientists of the Geological Survey are making a major contribu- 
tion to the study of landslide hazards, especially those that occur in 
the sensitive clays of eastern Canada that underlie some of the most 


intensively utilized land in Canada. 


The urbanization that began in the early part of the century 
requires that much more attention be given to the use that is made of 
the inhabited parts of Canada. Subjects of growing concern include natural 
hazards, waste disposal sites, and sources of construction materials. Geo- 
technical data for 28 urban centres have been collected, placed on magnetic 
tape and, in late 1975, are being transferred to microfiche for use by 
urban planners. Officers of the Branch are deeply involved in the nuclear 
waste storage program of Atomic Energy of Canada Ltd. and have made signiri- 
cant contributions to a study of the feasibility of underground containment 
in hard rock of solid nuclear wastes. The salt deposits of Canada are also 
being studied for the same reason. As nuclear power appears likely to play 
an increasingly important role in meeting Canada's energy requirements and thus 


in her economic future, secure waste disposal sites will be essential. 
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The internationally recognized marine geoscience program carried 
out by the Geological Survey strengthened Canada's position at the 1975 Law 
of the Sea Conference and has contributed to the assertion of our claim to 
offshore regions as well as giving credibility to our claim to manage off- 


shore resources. 


Canada Centre for Mineral and Energy Technology 


There are groups or laboratories within CANMET appointed to monitor 
the observance of regulations. In some instances, the experimental equip- 
ment operated by these laboratories may be unique to Canada. Exceptional 
or unique facilities have also been built up by CANMET scientists with the 
vision to appreciate their responsibility to keep abreast of developments 
in the fields of mining and energy and to provide a focus in the nation for 
research in these disciplines. For minerals R&D special facilities are 
frequently used to solve problems for industry, universities and other 
Government departments on a cost recovery basis. Metal forming, automatic 
electronic analysis of minerals, X-ray television fluoroscopy applied to 
liquid metal flow, and residual stress measurement by X-ray are outstanding 
examples. In metal forming, certain of the equipment is unique in North 
America. As a result, requests from U.S. steel companies to test this 
equipment have had to be declined in order to accommodate contract research 
from Canadian steel companies and non-ferrous metal producers as well as the 
in-house programs. Work with the X-ray television fluoroscopy apparatus 
has led to the making of two 30 minute films dealing with the flow of liquid 
steel in sand moulds. By now, these films have probably been shown at tech- 


nical meetings throughout the Western world. 


With regard to energy, CANMET is the pre-eminent source of R&D 
expertise in Canada for coal, heavy oils and bitumen, flame and combustion 
technology and uranium ores. The Clover Bar laboratories in Calgary, for 


example, have innovated Compound Cyclone equipment for cleaning and upgrading 
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of Western coals which characteristically have high ash contents. The Ottawa 
laboratories have developed an intimate working relationship with coal prod- 
ucers and steel companies interested in coke and their efforts have been 
significant in the development of export markets to Japan which revitalized 
the western coal industry, hopefully in time to permit the adaption of 
western coking coals to the requirements of Ontario steel producers which 

are completely dependent on U.S. coal. In Ottawa unique facilities for 
thermal and hydrocracking of heavy oils and bitumen have led to the EXTENDOIL 
Process which hag the potential of significantly lowering the cost of refinery 
products and increasing hydrocarbon reserves. Naturally further developments 
are preceeding in cooperation with the Alberta Oil Sands Research Technology 


Refinery. 


Continuing research in pipeline welding, galvanizing, open-pit 
slopes, and solvent extraction, has in effect, created centres of expertise 
in these fields. There are other examples of what has been accomplished by 
sustained team research effort. But to present a few highlights is to provide 
an incomplete impression of the working scenario in the Branch. The diversity 
and the compass of this, perhaps, is better illustrated by the following 
partial list of more obviously recognizable agencies on whose behalf research, 
special investigations, tests or consulting work was undertaken routinely 
during the past five years: NATO, OECD, DND, NEB, AECB, AECL, MOT, DPW, 
RCMP, NH&W, IT&C, CTC, DOC, DREE, Royal Mint, National Museums, St. Lawrence 
Seaway Authority, CN, CP, Canadian Standards Association, International 
Standards Organization, Canadian Nuclear Association, Ontario Hydro, Quebec 
Hydro, Saskatchewan Research Council, Ontario Department of Environment, 
coal companies, mining companies, construction companies, steel companies, 


non-ferrous smelters, foundries, pipeline companies, aircraft companies, etc. 
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Surveys and Mapping 
The leading position of the Surveys and Mapping Branch resulting 


from its research activities in geodesy, photogrammetry, and cartography 

is well accepted in Canada and in the world. While the main thrust of the 
Branch is the production of maps and the establishment of a network of 
geodetic control points over the Canadian territory, mission oriented research 
has continued to be carried out by several small research teams during the 


last five years. 


An outstanding example of the Branch contribution in geodesy has been 
the work done in the new field of inertial surveying. Inertial orientation 
based on the use of gyroscopes coupled with electronic registration was 
developed and refined by a Branch team. This has resulted in significant 
economies of orientation of survey networks. The same team participated 
with U.S. authorities in the development of applications of the Inertial 
Survey System (ISS) to surveying. This revolutionary survey tool has been 
used for the first time this year. Preliminary results indicate that produc- 
tion of survey points with the ISS may be 10 times greater than that of 


conventional survey methods. 


The Branch has teams and individual researchers working in the 
following fields: 

1. computer assisted cartography, 

2. improved definition of the geodetic datum and of the geoid, 

3. adjustment methods for large geodetic networks, 

4. the theory of map projections, 


5. adjustment methods for large blocks of aerial photographs. 
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Earth Physics Branch 


Since 1968 several projects have involved research teams with unique 
abilities and the development of new and valuable concepts, tools or facili- 
ties. These have created significant impact on the advancement of scientific 
knowledge; some have been directly concerned with problems of economic 


development and others have not. Some examples are: 


ake The team development of a draft earthquake hazard code for the 
location of suitable sites for nuclear reactors, at the request 
of AECB., 

Lis The development of a method to predict the depth of deep permafrost 


in the Arctic, essential for safe hydrocarbon resource development 
and production. 


a Paleomagnetic studies of the Precambrian in Canada to unravel major 
events in its tectonic history. 


Le Studies of the paleolatitude distribution and time of formation of 
world reserves of pooled oil by paleomagnetic methods. 


oye Geothermal studies concerned with evaluating geothermal resources 
in Canada, 


6. Earthquake hazard studies in many parts of Canada including pro- 
posed Mackenzie Valley pipeline routes. 


th Geodynamic studies concerned with earth tides, polar motions, 
crustal plate movements and crustal deformation. 


ore Development of special instrumentation and field techniques for 
making geophysical measurements in the harsh Arctic environment and 
on sea ice over the Arctic Ocean. 


A major research facility which has been added since 1968 is the 
Geomagnetic Laboratory at Blackburn, Ontario on the eastern outskirts of 
Ottawa. This contains the new Ottawa Magnetic Observatory, and laboratories 
for the development, testing and repair of magnetic instruments used in the 
aeromagnetic survey program, in ground survey programs and at magnetic 
observatories. It also contains laboratories at which paleomagnetic research 
is conducted. Magnetometers and magnetic field recording systems which have 


been designed at this laboratory have been produced and marketed in many 
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countries by Canadian manufacturing companies. The 3-component airborne 
magnetometer system developed in this laboratory and its predecessor in 
Ottawa has been used for magnetic survey of Canada for the production of 
national magnetic charts. It has also been used for magnetic surveys over 
Iceland, the Scandinavian countries, ocean regions adjacent to Canada 
including the Arctic Ocean, and parts of the Pacific and Atlantic Oceans. 
There is only one other comparable 3-component airborne system in the world: 


the Project Magnet system developed in the U.S.A. 


Canada Centre for Remote Sensing 


Apart from the Centre's own scientists, research teams have arisen 
in universities and private industry. Universities such as Memorial, McGill, 
Montreal, Laval, Chicoutimi, Carleton, Toronto, York, Guelph, McMaster, 
Saskatchewan, UBC have acquired valued expertise in the development of 
technology or its application to specific problems. Industrial research 
teams have developed a unique expertise in the area of low cost advanced 


performance ground data handling systems. 


Canada was the first country in the world to establish a ground 
receiving station for earth observation satellites. The Canadian system of 
data acquisition, processing and distribution is perhaps a model in the 


world in terms of efficiency and effectiveness. 


Benefits deriving to Canada from the existing program fall into 


three broad categories: Scientific, operational and commercial. 


In the scientific field, the benefits to Canadian universities and 
to industry have been mentioned above. Scientists from the major government 
departments involved with natural resources, agriculture and the environment 
are actively using remote sensing techniques as a valuable tool to further 
their investigations. Provincial departments with responsibility in these 
fields are also using these techniques and have established remote sensing 
offices or co-ordinating committees to make maximum use of available facili- 


ties. 
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In the operational field, the earth observation program has progressed 
through several stages since its beginning in July 1972. The first stage 
involved initial investigations and familiarization of potential end-users 
and service agencies with the new technology. While this activity never 
really stops, as new investigations are continuously started, several 
important application areas have entered the stage of demonstration projects. 
These include ice reconnaissance to support navigation in the Arctic and East 
Coasts, crop information systems to help assess major crops around the world 
as well as specialty or regional crops at home, forest inventory and manage- 
ment, forest fire assessment as well as a degree of prevention through 
mapping of hazardous combustible areas, snow cover mapping to support hydro 
power generation and help assess the danger of spring floods, rapid renewable 
resource mapping and environmental monitoring, particularly in Canada's 
mid-corridor and northern development areas, oceanography and coastal zone 
management, and map updating and correction, - to name a few of the more 
advanced applications. In addition, while this is not strictly related to 
the renewal of the agreement regarding the LANDSAT series of satellites which 
operate in the visible and near infra-red region of the spectrum, it must be 
pointed out for completeness that microwave technology developments now hold 
serious promise of applications in the area of all-weather ocean management 
and information systems to support Canada's jurisdictional responsibilities 


over its territorial waters. 


In the area of commercial applications, the Canadian remote sensing 
program has been managed in such a way that private industry was given every 
opportunity to develop expertise in this advanced technological field. This 
has paid off at home and in the export area. At home, several industrial and 
commercial concerns are now in charge of aspects of the program ranging from 
maintenance of satellite imagery, to the interpretation of these data for 
commercial applications. These commercial concerns are or will be operating 


from locations such as Prince Albert, Saskatchewan or St. John's, Newfound- 


land. 


TSERZ2 Science Policy August 11, 1976 


Polar Continental Shelf Project 
Work in the field of glacier physics has led to the development of 


techniques to determine the paleoclimatology of the Canadian Arctic from 
data acquired from boreholes drilled in the Devon Island Ice Cap. By reading 
and understanding past climatic cycles from extracted ice cores one has a 


basis for predicting future climate. 


A unique facility recently developed is an ice laboratory for the 
study of ice fabric and composition. To our knowledge there is no other 


comparable laboratory in North America. 
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10. Other measures of research output 


Other research outputs arise from the geological and geophysical 
mapping programs of the Geological Survey of Canada and the Farth Physics 
Branch. EPB compiles at 5-yearly intervals up-dated charts of the magnetic 
declination over Canada and at 10-year intervals up-dated charts of the 
other geomagnetic components: dip, horizontal force, vertical Force, :etce 
High-level aeromagnetic anomaly maps are also available for most regions of 
Canada and adjacent oceans, a Bouguer Gravity Anomaly Map of Canada has been 


produced and permafrost distribution maps have been prepared. 


Geological Survey of Canada mapping programs include bedrock geology, 
surficial geology, low-level aeromagnetic and sea Magnetometer maps. Index 


maps showing the current status of these mapping programs are available. 


For the Canada Centre for Remote Sensing another measure of research 
output is its valued assistance to developing countries through CIDA and IDRC, 
or through support of United Nations activity in the field of peaceful appli- 


cations of outer space. 
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ANNEX 1 


ENERGY R&D PROGRAMS 
AND SUB-PROGRAMS 


NO. OF PROJECTS WITHIN 


TASK NO. OF PROGRAMS EACH PROGRAM 
1. CONSERVATION ie 76 
Z2stohOSSIL FUELS 6 9] 
3. NUCLEAR ENERGY A 7 
4. RENEWABLE RESOURCES 6 20 


5. ENERGY TRANSPORTATION 


AND TRANSMISSION 2 36 
TOTAL 30 240 
Note: te A summary description of sub-programs and projects will 


be available in published form by end of year. 
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ANNEX II 


Extract from “1975 Assessment of Canada’s Uranium 
Supply and Demand”, a publication issued by Energy, 
Mines and Resources Canada—June 1976. 


1975 ASSESSMENT OF CANADA’S 
RESOURCES 


Measured, Indicated and Inferred Resources 


URANIUM 


The same methodology and terminology defined in the 1974 
assessment® are used in this report. Earlier Canadian 
assessments were generally reported under the interna- 
tionally agreed definitions of “reasonably assured 
resources” and “estimated additional resources”. The defi- 
nitions of these classifications and their relationship to 
Departmental resource definitions are shown in Appendix 
on 


For policy purposes, i.e. assigning domestic allocations 
among producers, only uranium resources in the measured, 
indicated and inferred categories are included by the 
Department. Consequently in Table 1 below only resources 
in these categories are given. This assessment of Canada’s 
uranium resources was based on a study conducted by the 
reserve assessment and resources additional to reserves 
sub-committees of the Uranium Resource Appraisal Group 
during late 1975 and early 1976. The assessment was done 
under two price categories, one at the estimated world 
market price in mid-1975 and the other at twice that price. 


It should be noted that the resources shown are those 
recoverable under today’s technology. The recovery factors 
may increase with improvements in technology. 


It is most important to emphasize that the estimates in 
Table 1 of resources available at prices from $20 to $40 per 
pound U;O, are restricted only to the principal deposits in 
Canada. Data related to uranium resources in this price 
category are relatively limited since exploration and de- 
velopment efforts in Canada have been concentrated on 
identifying lower cost resources. Consequently, these esti- 
mates can be looked upon as an incomplete appraisal of 
Canada’s resources in this price category. With the appar- 
ent expansion of uranium exploration activity in Canada 
in 1976, partly in response to increased uranium prices, 
estimates of resources in both price categories can be 
expected to increase. 


The Uranium Resource Appraisal Group’s assessments are 
not directly comparable with earlier assessments reported 
internationally for Canada because of differences in 
reporting classifications and the more strictly defined cri- 
teria used by the Uranium Resource Appraisal Group. 


For example, because of the latter, some of the resources 
which had previously been classified as indicated are now 
in the inferred category. In this context then, it is impor- 
tant to note that the sum of the measured plus indicated 
plus inferred resources has continued to increase. It is also 
important to emphasize that data published in the 1975 


Table 1 


1975 Estimates of Canada’s Recoverable Uranium Resources* 


Short Tons U;O,; 


Mineable Measured 

Up to $20/lb U305 82,000 (77,000) 

$20 to $40/lb U;Os 14,000 ( 4,000) 
96,000 (81,000) 


* Figures in brackets are from the 1974 assessment using price categories of up to 
$15/lb U3Os, and $15 to $30/lb U3Os. 


After deducting 1975 production of 4,600 tons, the resources 
have increased by some 7.8% over those reported in 1974. 
Part of the increase was due to a more extensive study of 
data on deposits in established mines and part to the 
discovery of new resources. There was little impact pro- 
duced by increasing the assessment price because of the 
inflation experienced in Canada in 1975. 


In making its assessment the reserve assessment and 
resources additional to reserves sub-committees applied 
appropriate mine and mill recovery factors and mine dilu- 
tion factors to ore in the ground to arrive at the recover- 
able resources. These factors are dependent upon the char- 
acteristics of the orebody and the efficiency of the milling 
operations. In general, dilution factors of 10% were 
assumed except in special cases where lower factors were 
warranted. As a rule, for open pit operations higher recov- 
eries are achievable than for underground operations 
where recoveries generally reach 75-85%. In a few 
instances, because of special circumstances, recoverles may 
be less than 75%. About 90 to 95% of the uranium in the 
mill feed is recovered in the milling operation. 


Indicated Inferred 
107,000 (107,000) 226,000 (237,000) 
22,000 ( 17,000) 111,000 ( 84,000) 
129,000 (124,000) 337,000 (321,000) 


NEA/IAEA study (8) for Canada, included estimates of 
prognosticated resources, by virtue of the NEA/IAEA defi- 
nition of “estimated additional resources” (See Appendix 
Zaye 


Prognosticated Resources 


During 1975 the sub-committee on resources additional to 
reserves evaluated information gathered on prognosticated 
resources in and adjacent to the mineable uranium depos- 
its and in geological extensions to these districts (i.e— 
known uranium districts). Information was also gathered 
on speculative resources in a few other uranium-bearing 
areas where uranium occurrences of apparently significant 
importance have been identified. A number of additional 
areas where uranium occurrences are known will be con- 
sidered during the 1976 exercise as will certain virgin areas 
which are considered to be favourable for uranium miner- 
alization. The latest estimates of prognosticated resources 
are presented in Table 2. Resources in the speculative 
category will be reported in the 1976 assessment. 
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Table 2 
1975 Estimates of 
Canada’s Prognosticated Uranium Resources 
(Short Tons U;Os,) 
Mineable 
Up to $20/lb U:0s 168,000 
$20 to $40/lb U3Os 282,000 
TOTAL 450,000 


Estimates of prognosticated resources have not previously 
been published by Energy, Mines and Resources, except in 


an aggregated form together with estimates of inferred 
resources and defined as “estimated additional resources”. 
In the 1975 NEA/IAEA report, it will be noted that there 
was a decrease in that part of the estimated additional 
resource category attributable to prognosticated resources. 
This decrease was due in large part to the more stringent 
criteria applied to the definition at that time. 


Studies by the sub-committee on resources additional to 
reserves during 1975 have led to a substantial increase in 
prognosticated resources due partly to the favourable 
results of exploration programs during the last two years 
and partly to the inclusion of several new areas in the 
assessment. As exploration activity accelerates and the 
assessment of uranium potential expands to other areas, 
estimates of resources in all categories will undoubtedly 
increase. 
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THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 
The Honourable Donald Cameron, Deputy Chairman 
and 


The Honourable Senators: 


Asselin Hastings 
Bélisle Hicks 

Bell Lang 
Blois Manning 
Bonnell Neiman 
Bourget Riel 
Buckwold Robichaud 
Carter Rowe 
Giguere Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
Grosart Yuzyk 
Haig 

27 Members 


(Quorum 5) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


Minutes of Proceedings 


Thursday, August 12, 1976. 
(29) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 9:35 
a.m. the Chairman, The Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Buckwold, God- 
frey, Lamontagne, Lang, and Stanbury. (6) 


Present but not of the Committee: The Honourable Sena- 
tor Lapointe. (1) 


In attendance: Mr. Philip J. Pocock, Director of Research, 
and Jacques Ostiguy, Chief of Administration. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses were heard on behalf of 


THE CANADIAN CHAMBER OF COMMERCE 

THE CANADIAN MANUFACTURERS’ ASSOCIA- 
TION 

THE CANADIAN RESEARCH MANAGEMENT 
ASSOCIATION: 


Mr. George A. Chapman, 
The Steel Company of Canada, Limited, 
Chairman, CMA R&D Committee; 


Dr. Owen C. W. Allenby, 

Du Pont of Canada Ltd., 

Past Chairman, CMA R&D Committee, and 
Chairman, Joint Committee drafting submission; 


Dr. George L. Bata, 

Union Carbide Canada Limited, 
Chairman, Canada Research Management 
Association R&D Committee; 


Dr. Gordon H. Segall, 

Canadian Industries Limited, 

Chairman, Canadian Chemical Producers 
Association R&D Committee; 


Dr. Ron S. Stuart, 

Merck Frosst Laboratories, 

Chairman, Canadian Chamber of Commerce, 
R&D Committee; 

Mr. G. C. Hughes, 

Director, Legislation, Taxation & Technical group, 
The Canadian Manufacturers’ Association. 


PHARMACEUTICAL MANUFACTURERS ASSO- 
CIATION OF CANADA 


Mr. W. M. Garton, President; 
Mr. M. G. Fruin, Vice-Chairman of the Board; 


Mr. G. Beauchemin, Executive Vice-President and 
Treasurer; 


Dr. Ron S. Stuart, Merck Frosst Laboratories; 
Mr. R. E. Everson, Director of Research. 


On Motion by the Honourable Senator Lang, it was 
Agreed that the Joint brief presented to the Committee by 
The Canadian Chamber of Commerce, The Canadian 
Manufacturers’ Association and The Canadian Research 
Management Association; the brief presented by the Phar- 
maceutical Manufacturers’ Association of Canada be print- 
ed as appendices to this day’s Minutes of Proceedings and 
Evidence. (See Appendices Nos. “33” and “34’’) 


The witnesses made statements and then answered ques- 
tions put to them by Members of the Committee. 


At 12:30 p.m. the Committee adjourned until 2:30 p.m., 
Thursday, August 12, 1976. 


ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Thursday, August 12, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 9.35 a.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, we have several 
groups represented this morning from the private sector, 
but only two briefs. The Canadian Chamber of Commerce, 
the Canadian Manufacturers’ Association, and the Canadi- 
an Research Management Association have prepared a 
joint brief. These various groups are represented here this 
morning by Mr. George A. Chapman of the Steel Company 
of Canada, who is the chairman of the CMA R&D Commit- 
tee, and Dr. Owen Allenby, from Du Pont of Canada, who 
is the past chairman of the CMA R&D Committee and 
chairman of the joint committee drafting the submission. I 
understand that there are other members of the delegation, 
and I would ask Mr. Chapman to introduce the remainder. 


Mr. George A. Chapman, the Steel Company of 
Canada, Limited, Chairman, Canadian Manufacturers’ 
Association R&D Committee: Thank you, Mr. Chairman. 


Mr. Chairman, honourable senators, may I introduce the 
other members of this delegation. On my right is Dr. Owen 
Allenby, past chairman of the Canadian Manufacturers’ 
Association’s R&D Committee, who was the chairman of 
the group who prepared our joint submission. Next is Mr. 
Graeme Hughes, Director, Legislation, Taxation and Tech- 
nical Group, Canadian Manufacturers’ Association. Along 
the wall, first is Mr. George Bata, representing the Canadi- 
an Research Management Association; next is Dr. G. 
Segall, representing the Canadian Chemical Producers 
Association, who subsequent to our actual submission had 
it approved by their board in order to add their name as 
one of the joint submitters. Next is Dr. Ron Stuart, repre- 
senting the R&D Committee of the Canadian Chamber of 
Commerce. 


The Chairman: We have also another separate group, 
the Pharmaceutical Manufacturers Association of Canada. 
I believe that we should hear the two short opening state- 
ments and have a general discussion subsequently. Is this 
agreeable as the procedure to follow? 


Senator Godfrey: Except that if we are going to go 
through the CMA brief, it really does not fit in necessarily. 


The Chairman: As the leading questioner, you can do 
that, but perhaps as we go along and there are questions of 
common interest we can do it jointly. 


I understand from the past representations we have 
received from the Pharmaceutical Manufacturers Associa- 
tion that they have a rather special case, but they might 


wish also to join in the general discussion. Is this 
acceptable? 


We have, to represent this other association, Mr. W. M. 
Garton. I presume, Mr. Garton, that you have other mem- 
bers of your delegation present? 


Mr. W. M. Garton, President, Pharmaceutical Manu- 
facturers Association of Canada: Yes, Mr. Chairman. I 
have also representing us, Mr. Chairman and honourable 
senators, Mr. M. G. Fruin, the President of Eli Lilly & 
Company (Canada) Limited, and Vice-Chairman of the 
Board of the Pharmaceutical Manufacturers Association of 
Canada; Mr. G. Beauchemin, Executive Vice-President and 
Treasurer of the Pharmaceutical Manufacturers Associa- 
tion of Canada, on the regular staff, Dr. R. Stuart has also 
agreed to help us if any questions come up because he is 
familiar with both. That is our official delegation, senator. 


The Chairman: Thank you very much. Now, Mr. Chap- 
man, I understand that you have an opening statement? 


Mr. Chapman: Yes, sir. Mr. Chairman, honourable sena- 
tors, we are pleased to appear before this committee to 
have the opportunity of discussing our suggestions which 
were made in response to the report by this committee on a 
science policy for Canada. It is not my intention to summa- 
rize our submission, but I would like to highlight some of 
the points which we regard as most important. 


The first point I would like to mention is part 8 of our 
submission on page 19, entitled “Incentives for Industry to 
Innovate.” Industry in concert did not create a big fuss 
over the death of IRDIA. It was quite clear to us that 
IRDIA failed to become the broad-based R&D incentive 
program that was needed and hoped for. To some extent 
this failure was due to the grant for current expenses being 
referenced to a five-year base period which meant that 
only increases in R&D current expenditures were recog- 
nized. It did not take long for a plateau of such expendi- 
tures to be reached. This process was compounded by the 
economic recession of the early seventies. 


Of course, one of the reasons we did not hold a wake 
over IRDIA’s death is that we expected the government to 
immediately announce new and alternative proposals. In 
response to the invitation of your committee to comment 
on this and other areas of national concern, we have 
offered our own suggestions as to how an incentive pro- 
gram ought to be structured. We start from the position 
that industry prefers incentives which avoid lengthy pro- 
cesses of application and justification. We want to be 
responsible for taking the initiative for research and de- 
velopment as they are indicated to us by market forces. 
The pull of the marketplace must be recognized as the 
dominant factor influencing industrial innovation and the 
selection of projects. To carry out this needed research and 
development most effectively, we believe that all present 
incentive programs should be replaced by a tax deduction 
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sufficiently high to be a positive incentive. This is not 
without precedents in the Canadian tax structure. 


When I referred to incentives I was referring to the cost 
of current operating R&D expenses. We believe, however, 
that the concept of an IRDIA credit system for R&D 
expenditures should be retained although available 
through corporate tax reporting, rather than a type of 
grant as was the case with IRDIA. In other words we 
continue to make the distinction between R&D expendi- 
tures of a capital nature and of an operating nature. In the 
case where companies are in a loss position there would be 
a rebate of the current R&D expenses but we suggest that 
such rebates should be restricted to companies which are 
Canadian-owned with an annual turnover of under one 
million dollars. 


This, Mr. Chairman, is the heart of our proposal with 
respect to research incentives. In summary, we propose 
that a general tax deduction should be available as an 
incentive to all companies, irrespective of the type of R&D 
they are performing. We believe that such a general tax 
deduction has the advantage of being easily comparable 
with other allowable tax deduction, avoids cumbersome 
procedures of grant application and furthermore, because 
it is non-discriminatory, gives a much greater assurance of 
continuity which is essential for the long-range commit- 
ments required in research and development. The present 
unsolicited proposals aspect of the make-or-buy policy 
should be continued as a means whereby the government 
could meet the particular needs of smaller companies 
requiring support in their R&D efforts. 


The second point I would like to deal with is the value of 
futures research and perhaps of planning generally. There 
is, as you may well understand, some reluctance by indus- 
try to agree to anything which might develop into detailed 
planning by government of the private sector. On the other 
hand, there is a recognition that when resources become 
obviously limited, as they have in the case of energy and 
many raw materials and foodstuffs, the need for planning, 
at least in the sense of setting objectives and priorities, 
becomes clear. 


We therefore readily endorse the recommendation that 
the Canadian government and Parliament adopt an overall 
plan for science and technology based on longer-term pro- 
jections and overall national R&D targets. We also see that 
there is merit in investigating the practicability of futures 
research and it is for this reason that we think the efforts 
of the Institute for Research on Public Policy in this 
regard should be given special attention. It is not that we 
doubt that futures research would be valuable if it could be 
done with any degree of utility; it is rather that the 
technical question of how useful or practicable or accurate 
such research might be is still an open question. This is the 
reason that we believe an inventory of futures research 
activities in Canada should be maintained and that practi- 
cal input from industry and other outside groups should be 
sought in such research. 


To summarize, while we agree that the government 
should attempt to coordinate its own planning for research 
and development, we cannot agree that the government 
should attempt to plan the day-to-day affairs of the private 
sector. We recognize that futures research may have an 
important role in any type of future planning, and we 
agree that new institutions must be devised which would 
permit the interface of various sectors of society in dis- 
cussing and agreeing on policies and priorities relating to 


Canada’s future development. We think this modest first 
step is one which industry can and should support. 


We warmly support the recommendation of this commit- 
tee for the establishment of an association of parliamen- 
tarians, scientists and engineers, and we suggest that each 
House of Parliament should establish a Standing Commit- 
tee on Science and Technology. We believe this is one 
institution which can only help to create an interest in, 
and knowledge of, science in Canada. 


That concludes my opening remarks, Mr. Chairman. My 
colleagues and I will be happy to attempt to answer any 
questions. 


The Chairman: Thank you, Mr. Chapman. I am sure 
that members of the committee are pleased to see that 
these three major private associations support so many of 
the recommendations that this committee made in 1972 and 
1973, although there may be disagreement on some. 


Next, I will call upon Mr. Garton. 


Mr. Garton: Mr. Chairman, as you are aware, I am 
President of the Pharmaceutical Manufacturers Associa- 
tion of Canada. As I mentioned earlier, we are supported 
by representatives of the industry. 


The Pharmaceutical Manufacturers Association, or 
PMAC, as I will refer to it, is indeed pleased to have this 
opportunity of appearing before your committee. We have 
already submitted a very complete analysis in relation to 
previous studies of science policy, industrial strategy, and 
innovation in Canada as they related to our industry in 
1972. Then again in 1974 we submitted detailed comments 
and recommendations on volume III of this committee’s 
report, which dealt with the subject of government organi- 
zation as it should relate to science policy. We followed 
those submissions up with a paper on January 29 of this 
year to your committee, copies of which I have available 
for distribution. Accordingly, I do not intend to be redun- 
dant; rather, I intend to highlight two of the main points. 


First of all, of course, some of the significant statistics 
contained in our brief of January 29, have been updated. A 
review of these updated statistics only tends to highlight 
and confirm the theme of our submission in that the 
research and development annual growth rate of the phar- 
maceutical industry is not keeping up with past perform- 
ance, especially in view of recent inflationary trends. The 
main cause of this changed situation is outlined in the last 
paragraph on page 2 of our letter of January 29; that is, the 
modification to the Patent Act in 1969 which, for all intents 
and purposes, prevents an innovative company from bene- 
fiting from the fruits of its research. That is generally the 
theme of our submission. 


Contrary to the commonly-held opinion that the phar- 
maceutical industry’s research and development effort is 
insignificant in the Canadian scene, I should like to men- 
tion that our industry’s expenditures in this area in the 
past 13 years have amounted to over $240 million. Addi- 
tionally, the pharmaceutical industry is first in Canada in 
terms of research expenditures as a percentage of sales, 
being 6.8 per cent of sales relative to 1.5 per cent as the 
average of all industries. As stated in our paper, the indus- 
try has an R&D to profits ratio of over 50 per cent, whereas 
the Canadian industry average is less than 10 per cent. 


We believe that the legislation allowing for compulsory 
licences, which I referred to a few moments ago, was made 
without proper concern for its basic economic effects, 
although the Harley Committee, which recommended this 
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legislation, stated in the beginning of its report, and I 
quote: 


No recommendations could be considered, which, 
although designed to lower drug prices in Canada 
might produce drugs of questionable safety or— 


And this is the point I have underlined: 


—or have a detrimental effect upon other aspects of 
the Canadian economy— 


Being an international industry, pharmaceutical compa- 
nies, understandably, view their future planned invest- 
ments on an international basis. It stands to reason that 
the bulk of expenditures will be made in those countries 
offering the most favourable climate. A retrospective anal- 
ysis of the effects of Bill C-102, which modified the Patent 
Act in relation to the pharmaceutical industry, has shown 
that the unfavourable climate created by such legislation 
has imposed a considerable negative influence on the 
growth rate of research and development activities and 
production facilities in the pharmaceutical industry in this 
country. 


It also led to a dramatic reversal of previously favour- 
able import-export trends, with a concomitant loss of 
employment for highly skilled, scientific and technically 
trained personnel, loss of government tax revenues, as well 
as detrimental effects on other service-related industries. 


During the period of 1969 to 1972, imports increased at an 
average annual growth rate of 12.2 per cent, compared to 
an average growth rate of only 5.6 per cent for exports. In 
fact, in 1971, exports showed a decline of 11.9 per cent from 
1970, which is significant in that it represents the first 
actual decline experienced in respect of exports of phar- 
maceuticals from this country in recent history. This trend 
to a lower exports growth rate continues in relation to 
imports. 


Insofar as lower drug prices was a primary goal of Bill 
C-102, any review of its economic impact must include a 
look at what has happened to drug prices since that legisla- 
tion was passed. There is evidence to show that the 
Canadian consumer and taxpayer has not benefited any 
more than previously through lower drug prices. In fact, 
when account is taken of the increased government expen- 
ditures associated with both policing the imports and con- 
vincing members of the health profession to use the cheap- 
er products on the market, the Canadian taxpayer and 
consumer seem to come out the losers. 


In conclusion, I should like to reiterate that the Phar- 
maceutical Manufacturers Association of Canada is most 
concerned with the trend that research and development in 
industry has taken, as outlined in our submission. We 
believe very firmly that government policies at both the 
federal and provincial level have created this unfavourable 
situation in relation to our industry. 


That, Mr. Chairman, is a brief summary of the points 
contained in our previous submissions and some updating. 
In reading the report of the Economic Council of Canada 
entitled Economic Outlook, I came across a paragraph at 
page 37 which highlights the fact that the Economic Coun- 
cil of Canada believes, and has found, that there is not a 
significantly attractive climate in Canada for the innova- 
tive industry. Although it does not specifically pinpoint 
any particular legislation, it does refer to tariffs, govern- 
ment organizations, and R&D. On page 37 of that report 
you will find a fairly significant statement as to the gov- 
ernment’s policy in relation to innovation to the effect that 


the fruits will go to the company that innovates, but that 
the climate in Canada is not favourable for innovation. 


The Chairman: I am sure you will recall that this 
committee devoted a whole chapter of its second volume to 
this particular problem. 


I would propose that the two briefs we have received be 
printed as appendices to today’s proceedings. 


Senator Lang: I so move, Mr. Chairman. 


Hon. Senators: Agreed. 
(For text of appendices, see pp. 19:28-19:65.) 


The Chairman: I will call upon Senator Godfrey to lead 
off the questioning. 


Senator Godfrey: Before commencing the questioning, 
Mr. Chairman, there are one or two observations I should 
like to make. First of all, I think it would have been very 
helpful had the committee had the benefit of being able to 
examine the report which has been prepared for the 
Department of Industry, Trade and Commerce, to which 
Mr. Jamieson referred in his evidence on May 12. That 
report was prepared by Gordon Sharwood. At that time, it 
was hoped that the report would be released before the 
summer recess, and Mr. Jamieson indicated that he had not 
as of that time made up his mind as to whether he would 
release it without comment or whether he would release it 
together with a statement as to whether or not he support- 
ed it. 


I am sure that report will deal with all of the matters 
which we are going to be discussing this morning. When 
the report is published, it may well be that our witnesses 
this morning will wish to make further comments to the 
committee, or that the committee may wish to put further 
questions to these witnesses. 


As I have been asked to be the lead questioner, Mr. 
Chairman, I propose to go through the brief in order, 
indicating as I go whether or not I have any comments or 
questions, following which other members of the commit- 
tee can perhaps put any questions they wish on each 
section as we go through the brief. If that is satisfactory, I 
will proceed on that basis. 


At page 2 of the brief, you talk about it being more 
meaningful to establish future goals, and the idea is not to 
prophesy for the future, but to invent it. This rather 
appeals to me. However, if you want to invent the future, 
do you not have to prophesy as to what is going to happen? 
Unless you try to prophesy what our energy situation is 
going to be 25 years from now, what our water resource 
situation is going to be 25 years from now, the amount of 
agriculturai food production we will require, housing, and 
so forth, you cannot invent the future. You have to make 
some kind of prophesies in order to invent or influence the 
future. 


Dr. Owen C. W. Allenby, Du Pont of Canada Ltd., 
Past-Chairman, CMA R&D Committee, and Chairman, 
Joint Committee Drafting Submission, The Canadian 
Manufacturers’ Association: The first chapter, of course, 
should be recognized as being almost a theme chapter. The 
whole purpose of R&D is to look at the future. We have to 
decide what we will need in the way of housing in 1985, 
what we will need in the way of energy, and so forth. I 
think the government of the Province of Quebec has decid- 
ed that we are going to need tremendous amounts of power 
by 1985. We underwrite that sort of forecasting because it 
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is the sort of information that industry needs. But we do 
make a distinction between that type of forecasting and 
what has come to be known as normative forecasting, that 
is that you invent a future form of society and I think that 
Galbraithian economics has a bit of that flavour, because I 
do not believe that we have enough experience, and being a 
horizontal society rather than a vertical society we have 
many views expressed by individuals. When we come to 
the point of forecasting the kind of society that we ought 
to be, a society that might actually be in conflict, as we 
have noted here, industry would find it extraordinarily 
difficult to work properly in such a society. If you read 
books on the future, and Kahn’s is the latest, The Next 200 
Years, which has just appeared on the bookshelves, you get 
the impression that it’s fun to read because there are a lot 
of interesting things in there but when you look at the 
options that are open ranging all the way from Utopia to 
the complete collapse of Professor Calhoun’s “Mouse Uni- 
verse”—a rather famous experiment which he carried out 
at the University of Maryland—it ranges from Utopia to 
calamity. Then you have to try to sort out the influences 
which are meaningful, many of which we do not under- 
stand and many of which we cannot even forecast. But 
perhaps we can think about them. There are great dangers 
in that type of forecasting and that is the only danger 
point we raise. We did not take issue with the whole 
question of demographic projections, the forecast of the 
needs of a nation quite apart from the kind of society we 
want to structure. 


Senator Godfrey: Mr. Chairman, I do not have any 
further questions on the first section, that is up to page 4 of 
the brief. 


The Chairman: Any other questions on futures studies? 
I have a number, but I will pass. 


Senator Godfrey: Going on to the second section, my 
only comment there is on the long-range planning of gov- 
ernment R&D activities. 


The Chairman: Excuse me just a moment, I want to 
explain why I have passed. It is not because I am not 
interested, but we intend to take your views here into very 
serious consideration. We intend to have at least one spe- 
cial and intense session on futures studies and I think it 
would be rather awkward this morning to mix the two 
because we have so many things to discuss on science 
policy. So we might as well leave that other area, which I 
still believe is very important, for future consideration. 


Senator Godfrey: Then on the second section starting at 
page 5, all I have to say is that I heartily agree with the 
statement starting at the bottom of page 5 that 


If we are not to squander the nation’s limited 
resources, Canada must have a long-range plan for 
allocating these resources, reconciling conflicting 
views— 


I think that ties in with what has been said previously, and 
I do not have any further questions or comments on that 
second section. 


Senator Stanbury: I have just a comment. Again it 
seems to me in line too with what we have been hearing 
from the various agencies of the government in the last 
few days. There does not seem to be any real disagreement. 
There may be differences in method and extent and where 
the resources can come from, but I do not think there is 
any real conflict. 


Mr. Chapman: Could I just make a comment, Mr. Chair- 
man? I believe this committee might be extremely interest- 
ed in two bills presently before the United States House of 
Representatives and one before the United States Senate 
that touch very deeply on this area. They were introduced, 
I believe, in June of this year. The one in the House was 
introduced by Mr. Symington, and I believe that you 
should take a look at it. It is called the National Materials 
and Research Organization Act, 1976. I believe that will be 
a very strong policy if it goes through and every indication 
we have is that it has a good likelihood of being passed. I 
have a copy of the House bill which I can leave with you. 


The Chairman: Well, we have very good relations with 
the American Congress. Are you referring to the father or 
to the son? 


Mr. Chapman: I am not sure which one it is. 


The Chairman: Because the son, Mr. Symington even 
appeared before this committee, so I am sure we will get all 
this material. Mr. Mosher was also before this committee 
and we met him twice in Washington. I knew that this was 
coming. I think that our director of research, Mr. Pocock, 
has already received a lot of literature on the new set-up 
that they want to establish in the United States. As a 
matter of fact I think it was in our third volume that we 
said that the United States had destroyed their central 
machinery and their attempt at planning their scientific 
activities in the government, and we did forecast at that 
time that they might come back, and they are coming back 
now. 


Mr. Chapman: This certainly appears to be a very strong 
rebuilding tool. 


The Chairman: Just one comment, Senator Godfrey, 
and I just want to ask if you really regard or if you are 
convinced—and my comment is related to page 6 about this 
Canadian Association of Parliamentarians that we had 
proposed in volume 3—and you are convinced and your 
group is convinced that this could be a very useful 
operation. 


Mr. Chapman: Yes, I believe so, Mr. Chairman. It cer- 
tainly could be a forum for a very free interchange which 
has not been available in the past. 


The Chairman: I just wanted you to underline that 
point. 


Senator Godfrey: Then in the third section which you 
start off at page 7, and I must say that I agree with most of 
the statements made on page 7, you say: 


The implication that, because currently the percentage 
is at about half this level, we therefore have a “Mickey 
Mouse” technology development effort in industry, 
suggests a total misunderstanding of the purpose of 
new technology. 


I agree with that. And also with your statement that: 


“Too much is made of comparisons of the level of 
Canada’s research effort with that of other countries. 
Suggestions that, as one of our national goals, we 
should double or triple our R. & D./GNP ratio, in the 
expectation that this will give our economy a mighty 
stimulus, are ill-founded. 


The rest rather follows along the same lines and I do not 
find anything personally to take exception to there. Also 
the fact that we should be more concerned with the skills 
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and technology that come with foreign investment rather 
than with the source of funds—I am rather inclined to 
agree with that too. We would welcome “A policy which 
welcomes a selective importation of technology into 
Canada, will provide one step towards a solution of Cana- 
da’s industrial woes.” That is only one step. 


Now, to go on to page 8 where you refer to the fact that: 


Comments made by one of the participants in the 
original discussions held by the Senate Special Com- 
mittee on Science Policy, are as valid today as they 
were then. 


There you refer to comments made by one of the partici- 
pants in the original discussions held by the Science Com- 
mittee on Science Policy—which goes back to the previous 
committee, I presume 1970, or whenever it was you made 
your submissions—and you say they are as valid today as 
they were then. You talk about the world leadership and 
reduction of tariffs being equitable tariff levels among 
other producing countries. I get the impression that our 
negotiators at GATT and so on are fairly hard-nosed and 
are doing the best they can. There have to be some kinds of 
trade-offs; if you are going to export, which is very impor- 
tant to Canada, you must import, and something may 
suffer from the imports. Are you suggesting that we have 
not been well represented in these negotiations? 


Mr. G. C. Hughes, Director, Legislation, Taxation and 
Technical Group, Canadian Manufacturers’ Association: 
We do not represent that. We are cautioning. We have had 
dealings with the Department of Industry, Trade and Com- 
merce and we have tried to follow this carefully, and they 
suggest to us that if there is a bias it may be in favour of 
giving away more than we can afford to. I would put it no 
higher than that. This first paragraph should be read as a 
caution, that while we believe in freer trade it should be on 
the basis that Canadian manufacturers do not lose their 
share of the domestic market. 


Senator Godfrey: In the second paragraph you say, 
referring again to 1970: 


High rates of taxation and anti-combines legislation 
which hinders an effective response to small-scale 
problem. 


Let us discuss the high rates of taxation. On reading this 
brief I get the implication that you still have the same high 
rates of taxation now that you had in 1970, and therefore 
the criticism now is as valid as it was then. Is that what 
you are trying to imply? 


Mr. Hughes: I agree with the inference that that is 
clearly not true. I have forgotten the date, but I am fairly 
sure it was after this was originally written, when Mr. 
Turner introduced the tax incentives for the manufactur- 
ing processing centre and it went down to 40 per cent. 


Senator Godfrey: It reduced the rate of corporate tax to 
40 per cent. 


Mr. Hughes: Yes. 


Senator Godfrey: Furthermore, which is even more 


important, particularly to capital-intensive industries— 
and in your work with the steel companies, if anybody 
knows this you do—it was the fast depreciation write-offs, 
the 50 per cent, that has been enormously beneficial to 
industry since 1970. Is that not true? 


Mr. Chapman: Yes, I do not think there is much ques- 
tion about that. 


Senator Godfrey: I do not have the clipping, but it was 
referred to last week in the Globe and Mail, where there 
were second quarter profits of $30 million and taxation at 
about $1,100,000, about a 3.5 per cent rate. 


Mr. Chapman: Extremely low. 


Senator Godfrey: Because of that tax break on fast 
write-offs? 


Mr. Chapman: Most definitely. We are in the middle of a 
billion dollar expansion program. 


Senator Godfrey: So the tax changes since 1970 have 
been enormously beneficial to industry, yet that is certain- 
ly not the impression I get from your brief, in which you 
say it is as valid now as in 1970, without any reference to 
that. Would you like to comment on that? 


Dr. Allenby: I think when we were talking about high 
rates of taxation we were not suggesting that we were 
looking only at the industrial scene. I think a high con- 
sumption of GNP, a portion of GNP, by government ulti- 
mately comes out of the taxation system; that is where the 
money is derived. Therefore the national tax load, which 
includes individuals from whom savings ultimately can be 
invested in industry, is what we meant by high rates of 
taxation. Perhaps the confusion is in putting it in with that 
industrial statement and it was distorted. 


Senator Godfrey: You certainly confused me. When I 
read it I could not believe it. I wondered whether my mind 
was going. 


The Chairman: Perhaps not your mind but your 
memory. 


Senator Godfrey: I usually cannot remember anything 
that happened yesterday, but I do remember that the 
government nearly fell in 1973 on the budget, which helped 
industry enormously, including industry represented by 
the chairman of this delegation. 


Senator Stanbury: That was the invention of the word 
“rip-off.” 


Mr. Chapman: I believe that one started a little earlier. 


Senator Godfrey: Next you refer to anti-combines legis- 
lation. You say it hinders an effective response to small- 
scale problems. As far as I know, there have been only 
three cases of combines with respect to mergers. One was 
the Eddy Match case, which goes back to the late forties, in 
which there was a conviction on monopoly; then there was 
the Canadian Breweries case. There was a third one, but in 
any event they were found not guilty. What exactly are 
you referring to? 


Mr. Hughes: I think once again we are referring in a 
cautionary vein to legislation which, despite the three 
cases to which you refer, industry deems they had an 
inhibiting effect, notwithstanding the number of convic- 
tions under the criminal law as it was. Industry has said 
repeatedly—and this is the vein in which this should be 
taken—that the combines legislation should be amended to 
promote rationalizations or export agreements or mergers 
when the market deems that to be appropriate. The fact is 
that industry perceives that the combines legislation did 
not have that effect; it had an inhibiting effect. Of course, 
since the writing of this, the department has come down 
with reports, which we are reviewing, and which seem, in 
general terms, to be extremely satisfactory, and to be 
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achieving precisely what is in industry’s mind, but which 
was not known to us when this was written. 


Senator Godfrey: I remember now that the third case 
was the Irving Newspapers case, in which there was a 
Court of Appeal decision. I have always felt that industry 
exaggerated the effect of the combines legislation. You are 
not suggesting that Canadian Pacific should be allowed to 
take over Stelco and amalgamate with Algoma Steel, are 
you? 


Mr. Chapman: No, I do not think that is what we are 
suggesting at all. I know from my own position that quite 
often you have to think about this before you think about 
turning around to do something; you have to think wheth- 
er you are going to run into that problem. I can think of 
cases where possibly joint research should have been car- 
ried out, but because of the fear of getting into this com- 
bines legislation it has been avoided. That has happened 
within my industry with three major companies. 


The Chairman: Have you tested that with the combines 
people? 


Mr. Chapman: I am not really sure in that case. In my 
own case there are three major steel producers in Canada 
who could be involved in the Mackenzie Valley oil pipe 
line pipe material. I know that those three companies have 
carried out independent research on it. To me that is, ina 
way, a bit of a waste of money. I think we could have 
carried it out jointly much better, but had we done so I am 
not sure that we would not have got stuck somewhere 
along the line. 


Senator Godfrey: Did you go to your lawyer and ask 
him? 


Mr. Chapman: Yes, we have in some cases. 


Senator Godfrey: Perhaps I should say that my firm acts 
for Dominion Foundries. 


Mr. Chapman: They are not one of the people who are 
competing for it. 


Senator Godfrey: But you do have joint things on 
research in the steel industry. There is something called 
FERA. 


Mr. Chapman: Yes. 


Senator Godfrey: I presume you went to lawyers, who 
told you that that was perfectly legal. You also have 
something called CSSBI to find ways to reduce the cost of 
the steel-making process; that is joint. 


Mr. Chapman: That is certainly a major attempt. There 
is one other that I know of, which is the Canadian Carburi- 
zation Research Association, which has been carrying out 
joint research for many years in co-operation with the 
Department of Energy, Mines and Resources. I believe that 
at the time it was set up it was felt that they could justify 
it on the basis that no individual could afford to support 
such a facility, and that a joint facility made most sense. 
That is still operational; it is a very good example, and has 
in many cases been used for co-operation between industry 
and government. 


The Chairman: What about the Canadian Pulp and 
Paper Research Institute? It has not been supported by the 
government and it covers the whole pulp and paper indus- 
try. Surely this is viewed by the government as legal. 


Mr. Chapman: That is very different from two or three 
companies co-operating; it is the total industry. 


Senator Godfrey: I know Jim Younger very well, and I 
rather doubt he would give you that legal advice. 


The Chairman: We are not trying to go after you, but I 
think this is an important illustration. 


Senator Godfrey: I don’t want to be a bogeyman. 


Dr. Allenby: I believe a major distinction must be made 
between industries in Canada which are competing for the 
Canadian market, which is the basis of the anti-combines 
legislation, and industries such as pulp and paper, which 
largely export, where the competitive problem is much 
different. 


Senator Godfrey: But you did have a joint venture with 
Dofasco in connection with painted steel. 


Mr. Chapman: That is a jointly-owned company, but the 
research and product development was done entirely 
separately. 


Senator Godfrey: But it is a joint getting-together; you 
gained economies of scale, and so on, I presume. 


Mr. Chapman: I believe that was done simply as a 
means of introducing a product into Canada which would 
not have otherwise been produced. I am sure that it was 
not meant to eliminate competition in any way. I am sure 
both companies would be very willing to sell that company 
off if they could get an independent person in the market, 
because it is by no means a main line of business. 


Senator Godfrey: That is an illustration of a joint ven- 
ture which was not inhibited by law. However, I do not 
want to belabour the point. 


Mr. Hughes: Perhaps I might supplement my point. Ina 
sense the proof of the pudding is in the recent report from 
the Department of Consumer and Corporate Affairs on 
stage two of the competition policy. If you read that report 
you get the quite clear impression that there is a need for a 
reversal in orientation of competition policy, that what is 
needed is one which is dynamic and flexible, which will 
allow a corporation to do what the market here or abroad 
dictates, with appropriate guarantees for the public inter- 
est. I put it to you that the proof of the pudding is that the 
department’s independent report is one that takes this 
position, and it supports what we are saying here, that the 
combines legislation as presently written does have a hin- 
dering effect. If you talk to departmental officials you will, 
of course, get a different view, because they will say, “You 
could have come and talked to us about that.” This is 
particularly so with export agreements, because they will 
then say that not one export agreement has ever been 
prevented. However, that is that side of the coin. You go to 
industry and ask them if they have tried to get export 
agreements and they say they have not. You ask why, and 
they say it is because they perceive they cannot do it under 
the combines legislation, so that the act has in fact a 
hindering effect. 


The Chairman: Perhaps through lack of consultation. 
Mr. Hughes: Perhaps. 


Senator Godfrey: Maybe it is through going to the 
wrong lawyer. 


The Chairman: Are you looking for a client? 
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Senator Godfrey: No. We already have one of the three 
in the steel business, so we cannot take another. 


Senator Bell: Before we leave page 8, perhaps we could 
just cover the tariff part. I was wondering if this might be 
a good summary. I am thinking back to when Dr. Tory was 
trying to get the National Research Council started, and 
there is an excerpt I would like to put to you for comment: 


The value of a scientific discovery may be so enor- 
mous that the dividends are hard to calculate. The case 
of Canadian magnesite is an example. 


Magnesite is essential to the production of steel. 
During World War I the traditional supplies of magne- 
site from Austria were cut off. It became necessary to 
make use of relatively impure Canadian magnesite to 
line the hearths of our country’s blast furnaces. The 
war over, the higher quality and economically more 
viable Austrian magnesite again became available, 
threatening a shutdown of the Canadian mines. The 
companies lobbied the Canadian government to place 
an import duty on this foreign magnesite. In a rare 
show of wisdom, the Minister of Finance of the day 
offered instead to provide a grant of $25,000 to the 
National Research Council, which was then without 
laboratories of any kind, to finance an investigation of 
the companies’ technical problems. 


For Dr. Tory and his workers this was a unique 
opportunity to demonstrate the value to Canada of 
scientific research... Scientific research had been 
shown to be a more powerful weapon than tariffs, and 
an important industry had been established on a sound 
economic basis. The merits of government co-operation 
with industry in research and development had been 
amply vindicated. 


Tory was later to state that a government depart- 
ment of science, industry and commerce “could in a 
few years be made to mean more to industry than all 
the petty tariff changes about which there is so much 
agitation”. 


That was a hopeful point of view on Dr. Tory’s part, but I 
would like to hear your comments on this, because there 
have been other examples. I chose magnesite because it is 
important in steel manufacture. 


Mr. Chapman: | do not believe that is true any more. 


Senator Bell: It is not? Because we are not keeping up 
with later developments? It is the theory in which I am 
interested. If our research keeps developing and we keep 
ahead of the market or keep ahead of our competitors in 
other countries, is that not really where research puts 
whatever company it may be out front? 


Mr. Chapman: To some extent, Senator. However, I 
believe that the real crux of that type of arrangement is 
that within Canada—I’m speaking for the steel industry 
now—we have to select our areas of expertise in which we 
can maintain world leadership in an area. I do not believe 
that we have the resources to say that we are the experts in 
the entire steel business. We have for many years been 
experts in the iron-making part of the process, out of 
which this developed. I believe that we are still probably 
one of the forerunners in development in that area and I 
suggest that probably a third of our resources would go 
toward that means. In my opinion if we select areas such 
as that, we can have a great impact, but if we try to spread 
our resources in an attempt to cover it with a blanket, I 
believe we would lose in the end because we could not 


afford the required expertise. It is just unbelievable, the 
number of various talents needed to stay on top of an area 
such as that. It has got to the point now at which our 
computer people are as important to blasting operations as 
are our metallurgists. 


The Chairman: This raises a fundamental question, it 
seems to me, in the sense that really with respect to the 
technology—and I agree that we cannot produce all of the 
technology that will be used in Canada, but if we rely too 
exclusively on imported technology we are bound to have, 
it seems to me, weak industries in Canada which will need 
tariff protection. On the other hand, if we are good per- 
formers in the field of innovation, and select areas, as you 
say, and develop a world market for these few products, we 
will have a much stronger industry, which will rely much 
less on tariffs. 


Mr. Chapman: Yes. 


The Chairman: In my opinion, from that point of view 
the manufacturing industry in general in Canada has not 
been very innovative, according to all the information we 
have. 


Senator Godfrey: I must say in defence of the steel 
industry, are they not the most efficient in the world in 
certain areas? 


Mr. Chapman: Yes, sir. 
The Chairman: But we are discussing the CMA now. 


Senator Godfrey: Yes, but it illustrates your point, 
which is very valid. If you do concentrate on special areas 
of expertise and spend the money on research and develop- 
ment, which the steel industry has done, becoming the 
most efficient in the world, you do not need tariff 
protection. 


Mr. George L. Bata, Union Carbide Canada Lim- 
ited, Chairman, R&D Committee; Canadian Research 
Management Association: As an additional comment, I 
would be concerned with respect to putting tariffs and 
scientific research into opposition with one another. They 
are just various ways and means to sell a product. If you 
have a unique product which has no competitor and you 
have arrived at this new product through scientific 
research, then it really does not matter at all, because 
someone needs that product and will pay the price for it 
and there is no alternative source. However, if you are 
competing with a commodity and have to ship it to greater 
and greater distances and have a small Canadian market- 
place and are already at the limit of your competitiveness 
because of your costs, tariffs matter very little. So it is not 
a “neither-nor” situation. This is very specific to individu- 
al cases, and for all these unique products costs or tariffs 
are just components in the sale. 


Senator Bell: I take your point, but would you concur 
that tariff is not the immediate, quick answer when one is 
tempted to throw up one’s arms in such situations? 


Mr. Bata: In the long run, tariffs are not a very good 
approach to competitiveness, but it is often a crutch and if 
other people are using this crutch we may have no other 
choice. An example in point might be the case of finished 
products versus raw materials. When you look at the U. S. 
market, it is extremely easy to sell raw materials to our 
friends south of the border, but when it comes to a finished 
product, you immediately perceive a tariff which might be 
ad valorem and you quickly decide it is not even worth 
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considering the very situation because the biggest poten- 
tial market when we can afford shipping is closed to us. 
This is the type of case in which tariff comes in. There is 
no way that we can research ourselves out of this kind of 
arrangement. 


Dr. Allenby: Mr. Chairman, I think a point that we 
should not lose sight of is that we are asking for equitable 
tariff treatment. I can think of a tariff situation with 
respect to polyethylene, although I am not up to date this 
year. However, polyethylene can be shipped from the 
United States into Canada with a duty of 7 per cent, and if 
Canadian industry attempts to ship it into the United 
States the duty used to be 22 per cent. I am not sure what it 
is at the moment, but that is the type of situation which 
works against achieving a proper scale in Canada for a 
plant of our own raw materials to feed into the North 
American economy. 


Senator Bell: What is the reason for the discrimination? 


Dr. Allenby: The United States government feels that it 
wishes to support its own industry. 


Senator Bell: Is that something to do with branch 
plants? 


Dr. Allenby: No. 
Senator Bell: In some cases might it be? 


Dr. Allenby: I doubt if the United States government 
thinks of it in that way. 


The Chairman: I suppose it is difficult for them to 
answer on behalf of the American government. 


Dr. Allenby: It is a common policy. 


Senator Buckwold: I would prefer the long-term policy 
of the American government. 


Senator Godfrey: At page 9 of the brief, and again you 
are quoting from 1970, you state: 


High taxes on building and construction materials 
which in combination with high construction labour 
rates and the scale factor result in investment cost per 
unit of capacity being the highest in the world. 


Since 1970 there has been a very substantial decrease in 
the tax on building materials. In 1974-75 wasn’t it reduced 
from 12 per cent to 5 per cent? 


Mr. Bata: That is right. 


Senator Godfrey: It is not the same, then, in 1976 as it 
was in 1970. 


“cc 


Dr. Allenby: You will notice that we use the words “in 
combination with.” The taxes on building and construction 
materials may have gone down, as you suggest, but labour 
has sky-rocketed and, as a matter of fact, in Canada today 
we are amoungst the highest labour rates in the world. 


Senator Godfrey: I am only arguing with the implication 
in the brief that it is as valid today as when this was 
originally written in 1970 and I question whether it is 
valid, because the Canadian government did respond to the 
question of high taxation by reducing it from 12 per cent to 
5 per cent and in some cases eliminating it completely on 
construction equipment. 


Mr. Bata: If I may comment, senator, it is a question of 
ascending the stairs with your left leg higher and your 


right leg lower and changing positions so that your right 
leg becomes higher and your left leg lower. In the mean- 
time the scale problem became worse than before; the 
labour problem became worse than before. However, I 
agree with you that taxation on construction materials has 
been reduced overall. The combination of these effects, 
which is the gist of this paragraph, effectively seem to 
have remained the same. 


Senator Stanbury: But it is a little unfair, when speak- 
ing with government representatives, at least those who 
have responsibility in the taxation area, to combine the tax 
area over which they may have some responsibility with 
the labour area, over which until wage and price controls 
were introduced we had none. It is the manufacturers and 
others who had the responsibility for negotiating those 
rates. 


Mr. Bata: May I respectfully ask who prints the money? 
Senator Godfrey: The public. 


Senator Stanbury: We could get into a long argument 
with respect to that, I suppose. 


Senator Buckwold: In my opinion, in fairness to those 
who presented this brief, they are really pointing out that 
the costs are high, and, in my opinion, our committee is 
being picayune in zeroing in on this with respect to build- 
ing materials from the point of view of taxation. On the 
other hand, inflation has more than compensated for that 
with a high rate, higher than many nations. I, for one, 
accept the fact that our costs are high. 


Dr. Allenby: I believe the senator has made a point and it 
is a proper one, with which I agree; that is correct. 


Senator Godfrey: I am sure that you are willing to 
accept any corrections as factual. 


The Chairman: I am sure that everyone will appreciate 
and agree with this wonderful background. I wish to say, 
though, that we are not provided with this concept every 
day in Parliament. 


Dr. Ron S. Stuart, Merck Frosst Laboratories, Chair- 
man, R&D Committee, Canadian Chamber of Com- 
merce: I would like to make one point: In spite of what 
people say, we are not competitive with those with whom 
we have to compete, either taxwise or costwise. 


Senator Godfrey: I want to come to that. You say we are 
not competitive; what about the United States? 


Dr. Stuart: We are not competitive with the United 
States on taxes on exports by a country mile. 


Senator Godfrey: On the domestic tax in the United 
States? 


Dr. Stuart: I am talking about tax on export goods. 


Senator Godfrey: I attended the meeting of the Canadi- 
an Tax Foundation in the fall of 1973 and we had a paper 
presented by Dr. Peggy Musgrave on that very question. 
She pointed out that the DISC situation in the United 
States, which is the Domestic International Sales Corpora- 
tion which was created by the United States government to 
encourage exports, relieved in fact something like $600 
million in taxes for the American companies and only 
increased their exports by $300 million, which was not a 
very good bargain. Her conclusion was that the reduction 
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in the corporate taxes originally introduced in 1972 in 
effect offset the DISC program in the United States and 
that we were competitive. 


Dr. Stuart: That may be as she said it, but as I talk to 
our accountant, who makes up our tax situation both for 
Canada and the United States, there is a vast difference 
between the two; there is no question about that. 


Senator Godfrey: Her conclusion was that the export 
balance resolved itself to approximately the original posi- 
tion. That is, they reduced theirs, we reduced ours and it 
was a saw-off and, in effect, it did not affect the trade. She 
is the expert, not I. 


Dr. Stuart: I think, also, that the industrial associations 
speak of reviewing this corporation business. 


Senator Godfrey: It sounds like a bad bargain. 


Dr. Stuart: But the industry is finding that, so there 
must be something. 


Senator Godfrey: Yes; $600 million for industry in the 
United States. One thing about which I am very curious is 
that you refer to the scale factor in construction. 


Mr. Chapman: It is a very significant factor, sir; there is 
an economy of scale, which is based on market size and 
with the Canadian market in comparison to the United 
States being roughly 10 per cent, the scale factor is 
immediately a major problem for the steel industry and I 
suppose many other industries fall into exactly the same 
situation. 


Senator Godfrey: I am referring to construction costs 
only. 


Mr. Chapman: Yes, to build a plant to produce two 
million or four million tons the costs certainly are not 
double, but the market size you are looking at is a factor of 
ten. So this becomes a very significant aspect. This is one 
of the reasons that our new Lake Erie development project 
was postponed originally. It is also one of the reasons that 
it is going to start up for the first few years probably as a 
rather inefficient steel plant until the market develops to 
the point at which it can support it. However, it must be 
taken in certain sized steps, but we are looking at steps in 
approximately two million tons. The Japanese build their 
plants in increments of 20 million tons. So this factor 
enters into it and does affect the cost per ton, particularly 
in the resource industries. 


Senator Stanbury: But the Japanese do not sell all that 
steel domestically? 


Mr. Ghapman: No, not by any means. 


Senator Stanbury: That is precisely my point. Surely, 
economies of scale are not based upon domestic markets in 
worldwide industries such as steel. 


Mr. Chapman: Very much so, senator, because transpor- 
tation is the next factor that enters into it. 


Senator Stanbury: Japan is a long way off. 


Mr. Chapman: Yes, but water transportation is very 
cheap in comparison to other types. 


Senator Stanbury: So, it is a question of whether we are 
going to Europe across water or 200 miles across the 
border. 


Mr. Chapman: That is right, and it would probably cost 
more to ship a product 200 miles by truck than to bring 
that same product from Japan to the West Coast by boat. 


Senator Stanbury: We discussed a few moments ago the 
inequities of tariffs, and I am shocked by that. I do not see 
why we sould allow a product to enter Canada at a tariff of 
7 per cent and have to give away 22 per cent to send it out. 
I do not understand how our people could have allowed 
that situation to come about. 


Assuming that Japan is in the same competitive position 
in the world as Canada and is able to sell over those tariff 
barriers, and further assuming that there are factors such 
as transportation, as I am sure there are, working the other 
way, why are we not able to capture our share of the world 
market in those areas where we have expertise and indus- 
trial leadership? 


Mr. Chapman: I think perhaps the question of capital 
investment becomes the next factor. 


The Chairman: What about R&D? 
Mr. Chapman: To some extent, R&D enters into it, yes. 


The Chairman: We can look to Finland as an example. It 
produces 50 per cent of the icebreakers in the world. 


Mr. Chapman: I recall seeing that statement, but I am in 
no position to comment on it. 


Mr. Bata: If two are being built and they are building 
one, that constitutes 50 per cent. 


The Chairman: I think the whole question boils down to 
the assumption that we have had to make with respect to 
Canadian attitudes towards R&D and innovation. I recall, 
for instance, during our hearings in 1968 and 1969 that a 
number of industries, specifically the chemical industry, 
gave as their approach to R&D that they would spend 
money on development and innovation, and so forth, when 
their respective industries were profitable. In other words, 
they viewed R&D as a consumption activity, while the 
manufacturers in other countries, as we are aware, view 
R&D as a source of profitability, as a means of developing 
markets. If that type of passive attitude towards R&D is 
widespread in Canada, it is little wonder that we are not 
an innovative country. 


Dr. Allenby: I do not recall those statements, Mr. Chair- 
man, as I did not attend the earlier sessions. However, I 
believe the point being made was that we are concerned 
about long-term profitability. We keep coming back to the 
environment for innovation. Long-term profitability is 
essential for investment, because that is the way invest- 
ment makes sense. Investment does not make sense if 
long-term profitability is in doubt. In those countries 
where innovation has been successful, long-term profita- 
bility is a part of the total system in which innovation is 
inserted. 


The chemical industry, traditionally, has been wide open 
to imports because of low tariffs. Again, we run up against 
the economies of scale problem. In the case of R&D, there 
is such a thing as a critical mass. Below it, you are wasting 
your money. To attain it you must have a certain minimum 
market, and if our market in Canada is only 10 per cent of 
that in the U.S., there will be many areas in which we 
cannot attain the critical mass required to conduct effec- 
tive research. In those areas, we had better go out and buy 
it, which is what we do. 
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Senator Stanbury: Mr. Chairman, my concern in this 
regard probably stems from experiences which I have had 
in various countries on at least three or four continents 
where I have talked with local political people and our own 
trade people, and people in industry in those countries. 
Rarely have I found that those people have experienced 
any kind of intensive selling effort on the part of Canadian 
industry. 


As I mentioned yesterday, one of our former trade minis- 
ters said to me one day, ‘You know, we do not export in 
Canada; we permit others to import from us.” That, I 
confess, has been the experience I have had as I have 
visited countries in South America, the Middle East, 
Europe, and so forth. They have not seen a Canadian! 


I am concerned when I hear so much emphasis being put 
on the matter of economies of scale. There are other coun- 
tries in the world with smaller populations than ours 
which have, in specialty areas, much better export records 
than ours. 


There is another side to this, in terms of small industry, 
which I should like to talk about; but particularly in terms 
of large industries where efficiency exists and where capi- 
tal is available to get into R&D programs, and so forth, is 
there not some way in which we can take advantage of 
that to take a larger portion of the world markets? 


Dr. Allenby: Of course, the history of development in 
this country has been to develop our natural resources. 
Canada is rich in natural resources. Beyond that, you have 
to create a manufacturing infrastructure, and that takes 
time. I am sure everyone is familiar with Petrosar, which 
involves a government agency and Union Carbide in an 
attempt to create the next step in the infrastructure, to 
provide the next stage of raw material, ethylene, at an 
economic scale. That scale today is one billion pounds, 
whereas 10 years ago it was probably 200 million. 


We are spread very broadly in our manufacturing abili- 
ties. You keep referring to countries which have been 
successful in concentrating their efforts, and that is great. 
We have not followed that course in this country, for a 
variety of reasons. We are now attempting to produce 
infrastructures which end up with manufactured pro- 
ducts—atomic reactors and aircraft being typical exam- 
ples. Perhaps part of our problem is that we are too broadly 
based in our manufacturing base. We do not make watches. 
The Swiss concentrated on watches because it suited their 
economy. Sweden concentrated on steel and machinery 
because of its power resources. 


Senator Stanbury: So, we have built those infrastruc- 
tures in the resource industries because they were there. 


Dr. Allenby: We are in the process of building them. It 
takes a great deal of capital. 


Senator Buckwold: Another factor, I think, is the fact 
that we are in the shadow of the world’s greatest industrial 
nation. I think that has had a negative effect on the 
development of a manufacturing sector. I am not now 
referring to foreign ownership, but simply the fact that we 
are next door to this industrial giant. 


The Chairman: Do you have further questions on this 
section of the brief, Senator Godfrey? 


Senator Godfrey: I did, Mr. Chairman, but I think we 
can move along. 


The Chairman: Are there further questions on this 
section? 


Senator Buckwold: Mr. Chairman, perhaps this might be 
the appropriate time to move into the field of productivity. 


In talking about a science policy for Canada, it seems to 
me that the science of management, which was referred to 
earlier, and the science of proper industrial procedures 
which, in fact, result in better productivity, have to be 
important elements in any program aimed at improving 
the industrial future in this country. I am particularly 
interested in the area of productivity because at one time I 
was a member of what was known as the National Produc- 
tivity Council, which was established by Mr. Diefenbaker. 


The Chairman: I do not know how you came to be a 
member of that council! 


Senator Buckwold: I was appointed a member because 
of the goodwill of a fellow Saskatchewan citizen from 
Prince Albert! 


At that time, the country was going through the same 
feeling of a lack of competitive position, as is the case 
today. The government saw fit to appoint a National Pro- 
ductivity Council whose responsibility it was to stimulate 
an interest, an awareness, in the importance of productivi- 
ty and, in fact, to develop programs that would improve 
that whole situation. 


I think that to a degree it was reasonably effective. I 
believe a Mr. Young from Atlas Steel was the chairman. 
That eventually evolved into the Economic Council of 
Canada. The Economic Council moved into that field with 
a productivity branch, which has now lost whatever 
impact it had. 


The question I wanted to raise with you this morning is 
whether you feel there would be room, or the necessity for 
the re-introduction of a national program for improved 
productivity along the lines of the former National Produc- 
tivity Council, or some other setup. I have come to the 
conclusion that we need a major national effort in this 
regard involving the cooperation of management, labour 
and industry, and I would like to get your comments on it. 


Mr. Chapman: I am not aware of what happened in the 
early sixties as that was before my time in industry. At 
that time, I think the whole of Canadian industry was 
really just getting into the management tools that allowed 
it to look at productivity and to assess what could be done. 
Industrial engineering, so-called, was coming into being at 
that time, and I think it has progressed a long way since. I 
think the companies have the management tools to look at 
productivity. I am not sure that they can always take the 
results that they find and implement them because of all of 
the other factors that have been discussed, such as the 
economies of scale, capital investment, and so forth. I 
really have no opinion as to whether this would be success- 
ful or not. 


Senator Buckwold: Of course, productivity involves 
much more than management skills. The following head- 
line appeared in the Globe and Mail of August 6: “Lower 
productivity is costing Canada jobs.” The article following 
discusses productivity in Canada in relation to other 
countries. 


Mr. Hughes: I am not an economist, but I can say that I 
think industry, and certainly CMA, speaking for industry, 
would agree with you that productivity is the single most 
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important issue facing the competitiveness of the manufac- 
turing sector. We are comforted by the knowledge that it is 
a major study of the government, through the Department 
of Industry, Trade and Commerce, and that the association 
itself is fairly intensively studying the subject right now 
and hopes before the end of the year to have some concrete 
proposals to offer. I cannot say more than that, other than 
to share your concern that productivity is the No. 1 issue 
facing the manufacturing sector. 


Senator Buckwold: It is my hope that this committee 
will review the productivity aspect of the policy for the 
future, and perhaps may even come back with a recom- 
mendation that the federal government should provide 
much more leadership in this field than we have been 
giving recently. 


Senator Godfrey: Would you agree with that, Mr. Chap- 
man? In this brief you say to the government: “Keep your 
sticky fingers out of it; we know our own business.” 


Mr. Chapman: Well, I think that is a very general 
attitude and I still support that attitude. I am in a little bit 
of a quandary as to what you would expect this to do for 
us. I think the factors of union power and the influences of 
unions that we are getting into, the very narrow minded- 
ness of some of these people, are probably some of the 
factors we in industry see as being in some degree limiting 
on productivity. Some industries are much worse than 
others. 


Senator Buckwold: The Productivity Council was made 
up of representatives of industry, labour and government, 
and I think one of the major challenges was to have 
management and labour acknowledge the problem and 
perhaps come to some better arrangements than we are 
able to work out now. 


Mr. Chapman: Well, I certainly think that if they don’t 
accept the fact that the problem exists, and that jobs are 
only going to be available as long as profits are available, 
and if they do not recognize this fact and try to do some- 
thing about it in their own structures, then there is no 
question but that there is going to be a major problem and 
it will cause a lot of trouble. 


Mr. Bata: Mr. Chairman, I think we might be going in 
the wrong direction in the discussion. I think productivity 
is very pertinent to research and development, and produc- 
tivity is really composed of three components. The first 
one is to know how to do the work; secondly, you have to 
have the proper tools; and the third one is that you have to 
have the will to do the work. All these three aspects are 
going into the productivity of our industry which may or 
may not be competitive in some areas. There is no single 
factor which affects the will to work and people cite all 
kinds of things, such as wages, welfare and unemployment 
insurance. These may or may not be applicable. When it 
comes to tools to do the job it is a question of investment, 
and the investment climate may or may not be adequately 
attractive. The government perhaps would have a role in 
this area as well. The last component is the skill—the 
ability and the know-how to do this work. This may be 
partially educational, but to some extent it is a question of 
research and development. Do we know how to do this job 
better? Can we do it more cheaply? Are there short-cuts? 
Can we reduce our operating costs, can we improve prod- 
uct quality, can we eliminate rejects, can we develop better 
machinery? These are areas where scientific research does 
enter the picture. This is what you may have been driving 


at originally, and I fully agree with you, but we should not 
lose sight of the goal, and this is perhaps the gist of our 
presentation, that you cannot take research and develop- 
ment out of context and use it alone as a tool. No matter 
how much whipping we are doing, the research laboratory 
is not going to change the economic climate for doing 
business; and the funds for doing research ultimately have 
to come from earnings. If these potential earnings are not 
there, no amount of incentive programs, or anything of 
that nature, will enhance the quality of the research done. 
We used to say that you can perhaps push a thread at the 
very first moment through the eye of a needle and it will 
go through, but you cannot continue to do that. Eventually 
you have to pull; and this pulling effect is the one created 
by the investment opportunity, the business climate and 
the possibility for obtaining earnings. This is what our 
whole brief is aiming at. That is what has to be enhanced. 


Senator Buckwold: I think you have given a very good 
summary there. I think a very important factor is the will 
to work, and what the National Productivity Council inte- 
grated really was a public awareness program of the 
importance of the very things that count. 


The Chairman: I think we can note that discussion, and 
I think it will be very useful when we come to prepare our 
report. 


I have three comments on that section. You say on page 7 
that you view with considerable impatience statements 
still coming from responsible sources that Canada should 
allocate 2.5 per cent of its GNP to R&D. You are probably 
referring to those targets partly because we were among 
the first to suggest them. But your statement, as it reads, is 
only part of what we said, because you will no doubt 
remember that we suggested that this 2.5 per cent target 
should be a target, provided that we would have worthwile 
projects to spend the money on; and we went on to say also 
that if we could not attain these targets by 1980, or more or 
less towards the end of that decade, we might be in trouble 
in terms of innovation and invention and markets. I just 
wanted to make that correction, because I think you might 
have less impatience if you had added the conditions that 
we put in our report. 


Then in the statement made by the Canadian Chamber 
of Commerce quoted on that page, again it seems to me 
that there is some confusion there. Again there is a refer- 
ence to these R&D/GNP ratios, but the context of that 
quotation seems to be that we suggested these percentages 
only for science, because it says here, “Therefore doubling 
Canada’s contribution to world knowledge will not have 
the substantial effect looked for, particularly since intrin- 
sic to the suggestion is the representation from some 
sources that the increased effort should mostly be in the 
development of fundamental new knowledge.” 


It certainly was our intention to include not only funda- 
mental research. We were very much criticized for alleged- 
ly trying to downgrade basic research in our report, and we 
certainly included in this target not only the research but 
also the development leading to innovation. This is another 
correction I would like to make. 


And then the final question, and perhaps it could come 
later, but have you made—or perhaps I should say that you 
have apparently made a study of the influences, limita- 
tions and complications that Canadian industry faces and 
which come from government. I wonder if there has been 
any study by industry of the various factors which account 
for its weak research and development performance and 
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financing in Canada, quite apart from government factors 
which would be purely industrial and which would have 
their origin in industry—in other words, industry looking 
at itself in the mirror instead of looking at the government. 


Dr. Allenby: Well, Mr. Chairman, I think when you 
speak of industry, you find it is a very broad context. 


The Chairman: But 
associations. 


we have three very broad 


Dr. Allenby: We find, for example, a completely different 
approach in R&D between an industry where product tur- 
nover is very high. Such an industry would put most of its 
R&D into new product development rather than protecting 
old products because that is the way the business is struc- 
tured. Other industries will put a good deal of effort into 
supporting existing business and improving productivity 
because that is the kind of industry they are in. Other 
industries will do nothing because they are not technology 
intensive and you cannot try to find universal truths for 
industry. 


The Chairman: But you could go at it sector by sector. I 
know some companies which are relatively profitable 
which do not do any kind of research, and I think it is a 
very short-sighted view that they take. It seems to me that 
you could take various sectors, that is, that your associa- 
tions could take various sectors, and see if the management 
of those industries are sufficiently aware of the potential 
profitability of R&D, and see whether they could do more 
or less. Do you rely on the government to make those 
studies? 


Dr. Allenby: Well, Mr. Chairman, perhaps I should 
answer the question rather than indicating difficulties. So 
far as I know, the CMA has not conducted such a study. 


Mr. Bata: Such studies have been made in the United 
States by the American Management Association, and 
there is a great deal of similarity—I would almost say 
identity—of problems in how to run a business in the 
United States and in this country. So the techniques of 
methods, management, allocating funds for advertising, 
R&D, engineering, etcetera, are very similar in both coun- 
tries. So I would say that we Canadians rely more on 
American information along those lines, and there is very 
little justification, that I can see, for making specific stud- 
ies only from the business management point of view. 


The Chairman: That certainly does not correspond to 
my knowledge of the situation, because first of all our two 
economies are quite different and we have had just a few 
studies like the ones produced by Professor Globerman, 
which we quoted in volume 2 and which said that the 
situation in Canada was quite different, for a number of 
reasons, from that of the United States. In all the studies 
that we have been able to consult from the United States 
they have shown that there was a very high degree of 
correlation between R&D and profitability, and the only 
study that Professor Globerman has produced for Canada 
is that there is very little correlation between R&D and 
profitability in Canada. 


Mr. Bata: There is also a study by Dr. Godbout. But that 
perhaps is another Canadian study by a government 
official. 


The Chairman: Then there was a study by Mr. Wilson 
on the ‘cold climate”, and this was a study of government 
limitations and not on industry itself. 


Mr. Chapman: May I make a comment on this, Mr. 
Chairman? Here I am not speaking as a researcher but as a 
citizen, and what I see transpiring, it seems to me, is that 
the level of sophistication of management ties in very 
closely with the use of R&D because Canadian industry in 
general is much younger than that in many other coun- 
tries. Canadian industry in general is much younger than 
in many other countries, and I think there is probably a 
better correlation there, that as management skills and 
sophistication improve, this situation will improve with it. 
I hate to call it a climate, but as long as the climate for 
investment is there, I think these skills will develop. 


I think maybe there are two things that influence it. One 
is the fact that to a great extent we in Canadian resource- 
base industries which tend, because of volume, to have a 


' very low percentage base of R&D, and on the other side a 


very high percentage of service industries, which also tend 
to have a rather low base. We do not have that middle 
manufacturing type of industry that would bring the over- 
all average up. I may be completely off base, but this is the 
feeling I get, sitting back listening to the same topic being 
discussed in many, many places. I am not sure that there is 
any one solution. We discussed this among ourselves a 
great deal last night. Because of the various sectors within 
Canada that there are, I really cannot see that there is one 
solution. 


The Chairman: But we should find some solutions. This 
is one of the main worries of this committee, as you very 
well know. We have, during our first inquiry, detected that 
one of the weak sectors of the whole field of research and 
development in Canada was not in universities, and was 
not in the field of basic research; the weak sector was 
industry. Each time we start to discuss this problem indus- 
try tells us that it is the fault of the government; very 
often the government people tell us that it is the fault of 
industry. I wish that at some stage we could get at the 
various possible sources of weakness and be able, at the 
end, to produce, not one solution—as you say, there is no 
one solution—but there might be different solutions we 
could find. I think that only a detailed study of the indus- 
trial situation could produce that kind of information. I 
think we can take care of the limitations and influences 
produced by the government, but I do not think that we 
have here the knowledge that you have of industry itself. 


Dr. Gordon H. Segall, Chairman, Canadian Chemical 
Producers Association; R&D Committee, Canadian 
Industries Limited: I think it is difficult for industry to 
look at itself in a collective sense, because industry only 
consists of individual firms, yet activities carried out in 
the individual firms do amount to looking at itself in all 
firms large enough to have a continuing development 
effort—development effort in the sense of seeking oppor- 
tunities for new business, either for existing products or 
services, or for new products and services. I think what we 
see as the result of this kind of activity is a low level of 
R&D based on an overall business assessment of the return 
likely to be achived in new ventures. I think this is a fact 
of Canadian business life. We have discussed some of the 
reasons for it and some of the symptoms of it, which are an 
overall low level of R&D in industry as compared with 
some other advanced countries. 


I think there is another factor that has been hinted at in 
many presentations, and we should face it. That is that 
operating in this climate does create people whose experi- 
ence has been rather negative, in the sense that the work 
they do, which is very professional and of high calibre, 
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very rarely results in dynamic research development com- 
mercial activity, which happens in other markets, particu- 
larly to the south of us. I think the lack of involvement in 
the total development process by Canadian management 
does create a lack of experience, which is a definite hin- 
drance. It means we will not be as skilful in seeing oppor- 
tunities and exploiting them as we might otherwise be. 
Again I think this is a result of the Canadian business 
environment, and it will be difficult to create experiences 
for management that would make them more effective 
other than being in a better environment. I think it is 
worth at least facing this issue, which has often been 
raised. One of the reasons is that Canadian management 
just is not sufficiently imaginative, agressive and so on to 
do things that would otherwise be feasible in our environ- 
ment. I think this is a result, not a cause. 


Senator Godfrey: I do not quite understand. Do you 
think a lot of it is because of the type of entrepreneurial 
and innovative exprience applied by head office in these 
days? 


Dr. Segall: No, sir. Most of us here who are members of 
multi-national corporations address ourselves to the oppor- 
tunities we see first in the Canadian market. Speaking for 
our company, I do not think that is a matter of policy; I 
think that is simply a reflection of the fact that the multi- 
national will do the bulk of its innovative R&D in its 
largest market, because it will have the largest resources 
there, the largest pay-off, the fastest rate of commercializa- 
tion, the fastest pay-back and so on. We do not see that 
kind of thing in the Canadian activity, such as is seen in 
some other parts of the world, although not because of the 
technology; I think we receive far more technology than 
we could ever use. 


Senator Stanbury: Part of the environment you speak of 
is the fact that many of the multi-national organizations 
which are represented here also control the export policy 
in such a way that, generally speaking—I know there are 
exceptions—the Canadian element is not able to overcome 
its economy of scale problems because it is not permitted 
to go out. 


Mr. Bata: That is a generalization. I do not think it is 
necessarily the case. We have found that in many cases the 
fact that one is a member of a national organization, and 
hence has an export opportunity because one has a ready- 
made network through which one can export, one has a 
potential location for exporting, and as long as operating 
costs are reasonable the company prefers to export from 
those various locations in order to satisfy worldwide 
demands. It is very hard for me to conclude either way, 
whether if one is an international or multi-national corpo- 
ration one is limited or enhanced in this respect. If I had to 
make a choice, I woulds rather say that in our specific case 
the fact that we are a multi-national company means that 
our export position is enhanced, and our business figures 
prove this point. 


Senator Stanbury: I can give you some very specific 
examples where it has worked to the contrary. I also know 
of good examples where multi-national companies have 
indeed done a great deal of exporting. I got back from one 
of my marketing trips and called three different repre- 
sentatives of a particular industry in Canada and advised 
them of a particular market, a very large market, that was 
available to them; I got calls back in each case from their 
representatives in New York or Chicago, in each case 
telling me, “We don’t export from Canada.” I said, “But 
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you can’t get this market except through Canada.” In other 
words, those people wanted to deal through the United 
States in the present political circumstances; their 
response was, “Sorry, but we don’t export through Cana- 
da.” I do not disagree with your disagreement with my 
generality. I just say there are those cases, and I am afraid 
there are enough of them that our economy of scale situa- 
tion is affected by them. 


I did not really want to make a speech; I just wanted to 
throw something at you. If, on the other hand, we can find 
some means of encouraging the multi-nationals to develop 
particular products which are indigenous—I appreciate 
this is a natural thing for them to try to do, but I am not 
sure that it is done to the extent that it could be done—to 
develop particular product lines in Canada, which then are 
given the benefit of the world distribution facilities of the 
multi-nationals, that is the place where we can get the 
benefit of it. What I am asking is: Are your associations 
attempting to persuade our industry to work along in this 
direction? 


The Chairman: I believe Mr. Garton would like to make 
a comment. 


Mr. Garton: I should like to speak to that last comment 
and the question of R&D in Canada and innovation. I 
think we have a good example in the pharmaceutical 
industry of what has happened. If there is no protection for 
the innovator, then he will not innovate unless he gets a 
climate where there is protection. You just made a point 
about our associations working with our multi-nationals 
and with our corporations in Canada, saying, “In the de- 
velopment of a new product, if you could shift some 
emphasis and resources into Montreal or Toronto, or out 
West, to any one of our firms, for the research development 
inventiveness, the innovation for the product, we could 
work on markets for you and use the distribution system.” 
In our industry we are just about to cease doing innovation 
and development in Canada because we have no 
protection. 


The Chairman: You do not mean tariff protection. 


Mr. Garton: No, patent protection. Our industry is the 
only one in which this happens, under Bill C-102. I think in 
relation to all of industry, besides the business of technolo- 
gy and whether management has the expertise or the bent 
to do innovation,—some industries do and some don’t—it is 
the climate, the appearance; it must be profitable, other- 
wise it will not be done. The climate in the country must 
appear to be profitable in order to have this innovation 
done. To me, innovation in most industries—I am not 
talking about service industries—is just basic to the 
expansion and growth, not only of our exports, but for our 
own market and the profitability of our industry. This, I 
think, is the thrust of our submission. It ties in exactly 
with what you said about why the multi-nationals are not 
too interested, in our industry anyway, in developing new 
products in Canada. 


Senator Lang: You say you have no patent protection. 
Mr. Garton: No. 


Senator Godfrey: You have got all the patent protection 
you need in the United States, whether the invention is in 
Canada or in the United States. 


Mr. Garton: Yes, but we are talking about the develop- 
ment of innovation in Canada. 
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Senator Godfrey: But if you have a development and 
innovation in Canada you are doing it for your American 
parent as well as for the Canadian subsidiary. 


Mr. Garton: Yes. 


Senator Godfrey: You get the benefit of patent protec- 
tion in the United States; you are not developing the same 
product; you are not overlapping in your development or 
your R&D in the States and here. 


Mr. Garton: No, but the product that is produced with- 
out patent protection in Canada would become an Ameri- 
can product and you would then have to import it. 


Senator Lang: By “no patent protection” do you mean 
that you are subject to compulsory licensing provisions? 


Mr. Garton: That is right. 


Senator Lang: How many compulsory licences have you 
granted since that amendment went through? 


Mr. Garton: Very many. 


Mr. R. E. Everson, Director of Research, Pharmaceuti- 
cal Manufacturers Association of Canada: It was 121 at 
the last count. 


Mr. Guy Beauchemin, Executive Vice-President, Phar- 
maceutical Manufacturers Association of Canada: It was 
149 at June 29, 1976. They are licences of the products that 
are successful, that have made the market. All the R&D 
has been done by somebody else; the market has been 
reached, it has been set up, and then in comes the other 
company and produces it. 


Senator Lang: Certainly you must get some fees for the 
licences. 


Mr. Garton: Four per cent. 
Senator Lang: What would you normally expect? 


Mr. Garton: It should possibly be in the neighbourhood 
of 18 per cent, 10 per cent, 12 per cent; it varies 
considerably. 


Mr. Beauchemin: In the United Kingdom, where there is 
similar legislation, the royalties granted are of the order of 
23 to 28 per cent. It varies. 


Senator Lang: How is that set? What is the procedure 
for setting the rate? 


Mr. Garton: On profitability. 


Senator Lang: The market is so limited that it produces 
4 per cent. 


Mr. Garton: No. The 4 per cent was set by the Commis- 
sioner, and that was it, by the government. 


Senator Lang: But the government does not take a 
figure out of the air. You certainly make representations to 
the Commissioner on rates and so on. What has been the 
experience? 


Mr. Garton: The experience is that the company, the 
original licence holder, obtains in many cases 4 per cent. In 
many Cases it may obtain one per cent, because it is for a 
joint venture with four companies involved, but it remains 
at 4 per cent royalty. 


Senator Lang: That is not really what I am getting at. 
Obviously the patent commissioner must listen to evidence 
as to what the percentage should be, and obviously you 
must make representations with respect to that amount, 
and you must also use analogies such as you have men- 
tioned here this morning. 


Mr. Garton: Yes. 


Senator Lang: I find the discrepancies to which you 
refer hardly credible, unless the Commissioner of Patents 
is devoted to some sort of ideology with which I am not 
familiar. 


Mr. Beauchemin: When the legislation was adopted in 
1969, one of the provisions of the act was that “the commis- 
sioner shall set the royalty, taking into consideration the 
research leading to the development of the invention and 
such other factors as may be prescribed from time to time.” 
We had great hopes about the “such other factors,” but we 
have never been able to persuade government or the 
Department of Consumer and Corporate Affairs to indicate 
what these other considerations should be. So the commis- 
sioner just set 4 per cent as his basic, subject to some 
further directives, which he never got, and he was stuck 
with 4 per cent. In the new revamping of the Patent Act, in 
which all industries, not only the pharmaceutical industry, 
will be subject to the act, the 4 per cent is enshrined in the 
act itself, at least for the first six months of the licence 
during the period of registration. We cannot live with that. 


Senator Godfrey: There have always been compulsory 
licensing provisions. What is the difference in the act? 


Mr. Beauchemin: The previous provisions were enacted 
in 1923, at the same time as the British legislation was 
enacted. These were only for imports. In 1969 the law was 
extended to allow for compulsory licensing of imports so 
that anyone, whether in pharmaceutical manufacturing or 
not, could import from Hong Kong, Italy, Hungary, enter 
the Canadian market in violation of the Canadian owner 
of the patent and then undercut him. Of course, he had no 
development or marketing costs; he did not even have to 
have scientific information in Canada. 


Senator Godfrey: You say 149 compulsory licences. 
Mr. Beauchemin: Yes. 


Senator Godfrey: How many of those were patents that 
originated in Canada? 


Mr. Beauchemin: I do not know the number. 


Senator Godfrey: Well, that is very important; the figure 
of 149 is not very relevant. We want to know the number of 
compulsory licences which have been issued as a result of 
patents which were issued because of research and de- 
velopment by the pharmaceutical industry in Canada. 


Mr. Beauchemin: It is very difficult to pinpoint the 
exact time at which a particular invention took place. 


Senator Godfrey: I with that statement 


completely. 


agree 


The Chairman: I hope that if you have that information 
you will provide it to us. 


Senator Godfrey: Because you must list the name of the 
inventor in order to get this, so would you please tell us in 
how many cases the inventor was Canadian? 


ee oe ee 


August 12, 1976 


Science Policy 


19:19 


Dr. Stuart: The only further comment I would make on 
the subject of pharmaceutical research, to enlarge it a 
trifle, is that what happened historically is the following: 
Up until the early 1950s only two companies, one of which 
i represent, carried out research in Canada. They were the 
Ayerst Company and Charles E. Frosst. That was during 
the 1950s. Then the other multinationals, Ayerst being part 
of a multinational, began to do research in Canada. It was 
first in clinical research then further back looking towards 
the individual products. So I think the partial answer to 
your question is that before 1950 there would be very few 
pharmaceutical patents in Canada, because there were 
very few people doing research that would lead to patents. 
During the 1950s research began to develop and the other 
company I represent, namely Merck, started research in 
Canada. 


Senator Godfrey: Could you explain why they started 
then, when they had not done it before? 


Dr. Stuart: Why Merck started? 
Senator Godfrey: Yes? 


Dr. Stuart: First of all, in order to get clinical acceptance 
of the product you must carry out clinical research in 
Canada, because if the doctor is not acquainted with the 
development of the product, your chances of selling it are 
not very good. Even if you buy a product abroad it still 
must be done and that applies to every country in the 
world. The other part began because people felt in the 
1950s that this was a kind of situation in which they could 
get together a team and the climate would be right to look 
for that. The industry was growing in Canada and the 
research began to grow with it. The incentive of the gov- 
ernment which came along in 1960 probably put some 
impetus into pieces of that pharmaceutical research. So 
there was growth up to the late 1960s, but since then there 
has been a falling off. Companies have closed their 
research laboratories, for example, and there now are per- 
haps four or five people doing research towards products. 
Everyone is still doing clinical research because it must be 
done in order to sell the products. So after 1960, in the late 
60s, we began to see patents for products which will be 
ultimately used for the treatment of disease. Some of these 
come from our laboratories, some from other laboratories. I 
do not know of any of those products which are being sold 
in Canada that appeared during that era. From the point 
the patent is obtained to getting the whole thing developed 
through research, et cetera, involves possibly a ten-year 
lag, seven, eight, up to fifteen years, depending on the 
product. We have a couple of products, which I hope will 
hit the Canadian market within the next year and a half, 
which came from our own laboratories in Montreal. I want 
them produced in Canada. I know, for example, that we are 
going to have to produce outside the United States. In 
general we produce some of our production outside the 
United States and some within the United States. So now I 
am in the competitive position and climate, but every other 
sophisticated country, such as the European Community, 
Japan, et cetera, where we operate, involves competition. If 
you look at the many disincentives in the Canadian cli- 
mate to deal just with the research side of the patent 
situation, this is what will probably happen. Laboratories 
that are flourishing and paying off will probably continue, 
but they probably will not grow. Even if the industry 
generally expands, the chances are that the production 
people will be outdid by often a better deal in some other 
country. I do not know which country that would be, but I 
think this is the kind of situation we must face if we are to 


get a piece of that action in the marketing, or a piece of 
research, because the multinationals can put research in 
any country they wish. If they are going to spend their 
money, they are likely to spend it where they feel the 
whole picture is conducive to what they want to do than in 
a place where there appear to be restrictions. Although 
these restrictions apply to the Canadian market, they do 
not apply to what you might sell abroad. However, I think 
it is not unreasonable that people might put their eggs 
where they think the whole picture, including the home 
market for that particular company, will be more 
conducive. 


The Chairman: I am sure that the committee will wish 
to consider these points which, in my opinion, have a great 
deal of validity. However, I see that we have less than an 
hour now and we still have to discuss at least two very 
important subjects, the make-or-buy policy and incentives 
for R&D to industry. We will move to page 19 of the brief. 


Senator Godfrey: On page 19 of your brief you say: 


Industry invests funds in proportion to the expecta- 
tion of improved profitability. 


I would say that I could not agree with that more and I 
expect that is why they would do it. It continues: 


Amongst those government policies and actions that 
are required to improve the economic climate are: 


1. Taxation levels for industry which are competitive 
with those in other countries with whom we trade. 


We have had some discussion with respect to that already, 
so I do not need to go into that again, although I think Mr. 
Drury made a statement in this regard, that the govern- 
ment did reduce its tax, to which we have already referred, 
the corporate rate of tax and made other incentives for fast 
write-offs and so on. 


When Mr. Drury appeared before this committee on 
February 18, 1976 he said: 


You may recollect, senator, that a couple of years 
ago there was a significant reduction in the corporate 
tax rate to allow Canadian corporations to compete 
rather more effectively with their counterparts south 
of the border, as a consequence of tax changes, particu- 
larly the DISC program, introduced down there. The 
hope was that with this particular tax incentive there 
would be available more money for development and 
research within Canadian corporations remaining in 
corporate hands. 


The tax review committee which looked at the 
consequences of this tax reduction—how the funds 
remaining in the hands of the corporations were 
used—was—I will not say disappointed, but I was 
certainly disappointed, to discover that virtually none 
of the increased revenues remaining in their hands 
were put into the research field. These figures that the 
Chairman has quoted demonstrate this. Despite a sig- 
nificant incentive tax reduction, Canadian industry 
chose not to employ, to allocate, these additional 
resources in any significant way to research and de- 
velopment. You can hardly blame the government for 
this. 


I am not necessarily blaming industry, either; I want to 
make that perfectly clear. However, have you any figures, 
statistics or information that would dispute that claim? 


Mr. Chapman: I do not believe so, sir; Iam not aware of 
any. In my opinion the timing is one factor that works 
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against all of us. That is, at the time when this tax change 
was made we were in a very high inflationary period. The 
other aspects which tend to eat up money within business 
probably were some of the major reasons for that not 
occurring as people thought it might. 


Dr. Allenby: I am not terribly surprised at the end result, 
because, after all, we have said with respect to research 
and development that it is a long-term commitment. When- 
ever you expand your budget you must hire people and add 
buildings. You do not wish to be in the position of having 
to close down wings and labs if things do not work out 
right in the future. Every balance between corporate 
resources and R&D takes time to change. In the meantime 
we had this national recession which interfered with the 
long-term commitment in R&D investment. We are now 
talking about the period subsequent to the change in 
taxation. 


Senator Godfrey: The tax change, as you will recall, was 
part of the 1972 budget, and then an election intervened. 
Mr. Turner, the then Minister of Finance, agreed with your 
view completely. He wanted to make it a permanent long- 
range commitment to enable business to plan ahead, 
whereas the Opposition wanted to make it short term. As 
you will recall, that fight ended in a saw-off whereby 60 
people signing a petition could reopen the subject. The 
main argument Mr. Turner made during the debate on the 
budget was that it had to be a long-term commitment. 


Mr. Chapman: I believe some companies also made long- 
term commitments. Speaking on behalf of my own com- 
pany, since 1970 our budget for research has increased by a 
factor of five. My company is probably an example of a 
company that has moved ahead in this direction. We have 
now hit a plateau where we probably will not have any 
further expansion for probably two or three years. There is 
a level of activity in research that should be maintained, 
and we gauge ours by the total tons produced by the 
company. We try to maintain approximately 20 people per 
million ingot tons produced. Until we get an increase in 
productivity, or an expansion in productivity, we will 
remain at our present plateau. We are not limiting our staff 
by saying that that is the number, but it seems that that 
type of thing probably takes place. 


The Chairman: So, you have a target. 


Mr. Chapman: We have a target, certainly, but it fluctu- 
ates around that target based on the particular economic 
conditions of the time. I might add, 1976 was the first year 
that we have not had a major expansion of budget within 
our own company. Certainly, I hope that will be short 
term. I cannot speak for too many of the other companies 
represented this morning, but I can speak for one or two 
small companies of which I am very aware. I think they 
are very much in the same position in that they will 
allocate more funds for research when they get out of the 
other problems created by the present climate. I think 
perhaps some were scared off by the Anti-Inflation Board 
guidelines which came out classifying research in the same 
category as advertising, that being as a restricted expense. 
That has now been changed, and I am sure that we will see 
an increase in research over the next two or three years. 


Senator Godfrey: You carry out research because it is 
good business to do so. Research has certainly paid off for 
your company and your industry generally. 


Mr. Chapman: Yes, certainly. 


Senator Godfrey: At page 21 of the brief you discuss tax 
incentives. First of all, you say that the concept of IRDIA 
should be retained, and you have updated us on your 
approach to that in your opening statement. You go on to 
say: 

All incentives should be managed through a tax credit 
approach—i.e., allow a tax deduction equivalent to X 
per cent of current R&D expenses while retaining the 
present 100 percent business expense write-off. 


Mr. Drury had some comments to make on that. As you 
will recall, during the period 1962 to 1966 there was a tax 
incentive approach which was on the basis of a tax deduc- 
tion of 150 per cent. On February 18, Mr. Drury said: 


The tax incentive scheme we had earlier has not been a 
marked success, and that is the reason for it being 
repealed. Perhaps there are other forms of tax incen- 
tives, and if this committee has any ideas, we would be 
glad to hear them. 


So, they did try a tax incentive program for that four-year 
period. According to Mr. Drury, it was not a marked suc- 
cess. That program was based upon a base period and a 
reward for increased expenditures in R&D. 


Mr. Chapman: You are now talking about the period 
1962-66? 


Senator Godfrey: Yes. 


Mr. Chapman: There was no base period. There was a 
base year rather than a five-year base period. 


Senator Godfrey: Yes, and there were rewards by way of 
tax incentives for any increase in expenditures over the 
base year. 


Dr. Segall: That program lumped capital and current 
expenditures. I know in our company we had spent $4 
million on a new research establishment in 1962 and we 
could claim nothing under the tax credit program for the 
next five years. The reason, of course, was that it was a 
capital item. 


Senator Godfrey: I think the tax rate at that time was 
probably in the area of 50 per cent. Assuming it was 50 per 
cent, the result of the 150 per cent tax deduction appraoch 
was that the company, in effect, paid 25 per cent of tho cost 
of increased research and development. what you are 
proposing now amounts to the same thing in dollars. The 
present rate is 40 per cent, and you are advocating a tax 
credit of 35 per cent. Therefore, it comes out to the same 
amount that was given under the earlier incentive 
program. 


What you are saying now, however, is that the govern- 
ment should allow this credit on all research and develop- 
ment, not simply on any increase. 


Why should that inspire people to carry out more 
research and development when you, in your own brief, 
admit that you do research when you consider it profitable 
and that it should be left to industry, and so forth? 


Mr. Chapman: I think you have to look at two things. 
First of all, I believe—and I think perhaps the numbers 
would probably support this belief—that research and de- 
velopment did grow at its greatest rate in Canada during 
that 1960-66 period. I think the expansion in research was 
probably far greater during that period than at any other 
time in our history. As one of the other gentlemen men- 
tioned, his company built a lab during that period of time. 


August 12, 1976 


Science Policy 


Ike ral 


We did exactly the same thing within our own company. 
That period was really the ground for, and the start of, 
research on a large scale in Canada. Prior to that, there 
was not a great deal of research that was being carried out 
in Canada. I think that program started it moving. 


I do not think people really understand that we have to 
have something that we can count on for 10 years or more 
in order to make the types of investments in equipment 
and personnel required to carry out and expand research. 


When the government brought in the five-year average 
base, we had to look at annual growth more than anything 
else, which reduced research. The dollars people were 
spending on research now became the greater protion of a 
true dollar. What we are trying to say now is that there has 
to be some incentive for business to choose research over 
some other expenditure, if they are absolutely equal, as 
they are today, without any IRDIA at all—and you have to 
remember that at the time this brief was written, IRDIA 
was then in the throes of disappearing; it had been 
announced that it was to be cancelled with no effective 
date. So that in reading the brief, the light changes, 
depending on the time frame that you relate the brief to. 


Senator Godfrey: We have heard one statement from the 
minister and something else from your association and the 
Pharmaceutical Manufacturers Association. What we are 
really interested in getting is a broad picture. Have you got 
any figures of the research carried out in Canada during 
the period 1962-66? Those figures would assist the commit- 
tee in determining whether or not the minister was correct 
in his statement. 


The Chairman: We published those figures in our first 
volume. 


Senator Godfrey: Do you recall what those figures 
indicated, Mr. Chairman? 


The Chairman: No, I do not. 


Dr. Stuart: We are not suggesting that the government 
spend more money on research. We are putting this up in 
lieu of such programs as IRDIA, and other forms of incen- 
tive, except the make-or-buy program, which we believe 
has a place. We are suggesting that the Canadian economy 
will get more mileage out of supporting research across the 
board than it will in the government trying to select or 
agree on certain specific projects. 


As Dr. Allenby pointed out earlier, a great deal of 
research is carried out because it is vital in terms of 
productivity and competitiveness. We feel that global sup- 
port of research is going to do more for Canada in terms of 
employment, competitiveness, and so forth, than a policy 
which attempts to isolate projects in the way previous 
programs have. 


Other important factors in any research program are 
time limits and financial limits. If my company is allocat- 
ing $1 million for a research program and the government 
is putting up $250,000, or whatever it will work out to on 
this scale, and I know I am going to have that, together 
with the inflationary effects, for the next 10 years, then I 
can sit down and plan a program that, I guarantee you, will 
result in a product. 


Senator Godfrey: But surely what we want to do is to 
provide an incentive, and what we want to find out is that 
if we recommend what you ask for, which is, in effect, 
subsidization of all research carried out in Canada 


amounting to 75 per cent of the cost, will that be simply 
looked upon as a hand-out to industry which will improve 
its profitability or will it in fact make it more attractive 
for more research to be carried out? 


The steel companies are going to carry out research no 
matter what happens, simply on the basis that research has 
paid off for them. The pharmaceutical industry, whether 
the research is carried out in Canada or the United States, 
is going to carry on. It is a highly intensive research 
industry which could not exist without research. The ques- 
tion of whether that research is carried out in Canada or 
the United States is another subject. 


The minister has made the statement that even when an 
incentive was provided, it did not result in increased 
research. What I want to know, and what this committee 
would like to know, is how we can be assured that a tax 
incentive such as you are requesting will bring about the 
desired results. 


Mr. Chapman: To answer your first question as to sta- 
tistics, senator, I have some Xeroxed pages from a report of 
Statistics Canada. These pages quote the figures in respect 
of total expenditures in R&D by performers, and they 
indicate that in the fiscal year 1965-66, the expenditure was 
$75.5 million; in 1974-75, the expenditure was $167.9 mil- 
lion. Those figures represent industry’s portion of the cost 
of R&D. 


The Chairman: This is 
industry? 


the portion financed by 


Mr. Chapman: That is correct, and the figures show that 
expenditures have doubled between 1965 and 1974. I do not 
have all of the report with me. I hope I am not quoting this 
out of context. In any event, I do feel that those incentives 
did have an effect. 


Senator Godfrey: I believe 1965 was the last year for the 
tax concession. 


Mr. Chapman: I believe it was replaced in the 1966-67 
fiscal year. 


Dr. Allenby: Mr. Chairman, I should like to get back to a 
couple of universal truths. 


The Chairman: You are going to tie them 
incentives. 


into 


Dr. Allenby: I do not believe that the object is to support 
research in the abstract. Research as an activity which has 
no Industrial end resuJt is wasted. The end result could be 
the furtherance of knowledge, and that is something the 
universities should be involved in. We are after improved 
productivity, improved fiscal stability for the Canadian 
economy. Because Canada is a technology-based society, 
the government some years back declared that it is going 
to be a national purpose to support technology. Under 
those circumstances, we do not believe fiscal support on 
the part of the government should attempt to discriminate 
on the basis of market or market forces. We feel it should 
be in the hands of industry to decide whether it is in their 
best intersts to increase research, because in so doing they 
will increase the competitiveness of their business and 
perhaps help it to expand and create new products and 
things of this sort. The tax system is then free of dominant 
decisions made by the outside—the decisions now are put 
back into the hands of industry through the tax system. If 
the results after four years are disappointing, it is just 
another example of what we keep saying, that research is a 
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long-term activity and after four years you could not 
expect to see a great change in the balance of the applica- 
tion of resources that the government has at its disposal. 
When we talk about a tax system, we talk about it essen- 
tially as being the correct way to get the decision-making 
process back into the hands of industry, which is worried 
about profitability; and, secondly, it must be long term, 
and both the tax system and IRDIA turned out to be short 
term, in the sense that we are using the term. 


The Chairman: I have two quick questions which I do 
not want to forget. First of all, you have a proposal here, 
and you are representing three major Canadian associa- 
tions. To what extent does this proposal represent the 
views of the membership? Has there been any consulta- 
tion? I think this is quite important. We wanted to hear 
from industry, and I would like to know if this represents 
the consensus of your membership. 


Dr. Allenby: In the case of the CMA, the draft of our 
brief went out to each of the 60 members of the R&D 
committee, with the invitation to reply to what we had 
said. We got replies in some instances and we incorporated 
them to the extent that they made sense in the text, so I 
think I can say; therefore, that we went through the pro- 
cess of determining whether this represents a consensus. 
Copies also went to the members of the Board of the CMA, 
and we have the chairman of the other groups, the CCC 
and the CCPA who went through the same process. 


Dr. Segall: The CCPA, the Canadian Chemical Pro- 
ducers Association, is not listed in the document but, as 
mentioned by our chairman, it was endorsed subsequently 
by the board of the Canadian Chemical Producers Associa- 
tion and in the same way as the CMA canvassed its 
membership with a draft. This was done through the 
CCPA R&D committee membership, and through this pro- 
cess it was endorsed by the membership to the board. 


Mr. Stuart: As far as the Chamber is concerned, we did 
exactly the same thing. But to emphasize this particular 
section, we have a submission that we are going to talk to 
Mr. Drury about very soon, on this very subject, which is 
also endorsed by the Chamber of Commerce. 


Mr. Bata: The Canadian Research Management Associa- 
tion is not an industry-connected body; it is a professional 
body and this recommendation has been circulated to the 
membership, feed-back obtained, corrections made, and the 
submission is endorsed by the managing board. 


The Chairman: I think it is useful for us as a committee 
to know more about this process of consultation. 


I have a second brief question. Have you been consulted 
by Mr. Sharwood in the process of preparing this report on 
incentives to industry? 


Dr. Allenby: We were aware of Mr. Sharwood’s activi- 
ties. He and I conversed on the telephone a number of 
times. Our draft of the brief was not in a proper form so 
that he could use any of our ideas. He subsequently 
received a copy, but I believe that he had drafts of his own 
submission prior to that. 


The Chairman: Prior to your consultation? 


Dr. Allenby: No, prior to the actual preparation of his 
report. 


The Chairman: But he knew before what would be in 
this brief. 


Dr. Allenby: We sent him a copy. But I cannot be precise 
now whether the draft was in proper form or not. 


Mr. Chapman: I think the comment really would be that 
there was no detailed discussion with him at any point. 
There was certainly some correspondence or discussion 
with him, but I don’t think they got to the depth that we 
might like to have seen happen before he submitted his 
report and, as chairman of the committee, at the present 
time I really have no inside knowledge or any knowledge 
at all of what is contained in his report or what the 
rationalization behind it was. 


The Chairman: I was not asking for that; I was just 
asking if you had been consulted before he prepared his 
report. 


Were you consulted, Mr. Garton? 
Mr. Garton: On this particular brief? 
The Chairman: Yes. 


Mr. Garton: No, we were not consulted because our brief 
covers a fairly narrow area. 


The Chairman: Not about this brief, but about the 
Sharwood report. 


Mr. Garton: No. 


The Chairman: I will just go back to one question for 
Senator Stanbury. 


Senator Stanbury: I am really concerned, because we 
seem to be getting into a conflict here, and I think I can 
best point it up by reading a little bit from your brief, at 
the top of page 11, where you say: 


The lack of national objectives is nowhere more 
clearly demonstrated than in the Canadian attitude 
towards basic scientific research. We have scattered 
our talents, 


And so on. We have just now said that what we want is a 
global approach to incentives for research, that we do not 
want to have national objectives to be regarded as impor- 
tant in these decisions. Perhaps that is an overstatement. 
What I am saying is that the incentives that you are 
suggesting are ones which are not pinpointed. In other 
words, you are objecting to the old system which brought 
the government’s judgment or some element of the govern- 
ment’s judgment on to the question of whether this par- 
ticular type of research was one that should be encouraged. 
It seems to me that what you are looking at—and I am just 
asking for comments on this—is really a two-pronged 
system, one which may well be the global type for compa- 
nies which are not involved in national objective indus- 
tries, perhaps; but, for instance, yesterday we heard a great 
deal about the amount—the almost frustrating volume—of 
work that has to be done in some “national objective” 
industries, like the whole energy field and so on, and it has 
to be done either by government or by government and 
industry working hand in hand and, undoubtedly, with the 
government paying for a good deal of what industry does 
or, at any rate, giving them support. So it seems to me, 
especially in areas where you have a national objective and 
where you are trying to zero in on some things which we 
must do, you still need the zeroed-in incentives, but there 
is a much more general competitive manufacturing field 
where perhaps the suggestion that you have made is the 
one that would work best. 
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Mr. Chapman: I think, if you take the two in combina- 
tion, the universal type incentive as an over-all picture, 
where government and industry objectives are similar, is 
probably adequate to cover it. The “make or buy” policy, 
we feel, is the other tool that has to cover these other 
alternate areas. One of the things that we found lacking in 
the present system was that when a crisis like the energy 
crisis came up, it did not fit any of the present programs, 
and now you have to scuttle around and spend a year 
developing something specifically on energy. We feel that 
this system would be far more flexible and allow you to 
make that move as soon as it is declared that this is a 
problem. 


Senator Godfrey: Carrying on, then, with your specific 
proposals, I must say that I personally in the past have 
rather favoured the tax incentive field because by allowing 
income tax concessions you help successful, rather than 
the ones that go down the drain. But you seem to want it 
both ways here. First by the tax credit system, because 
even though it is unsuccessful, although you do confine it 
to certain companies by the million dollars, the govern- 
ment by its tax system would still be in effect making 
grants to unsuccessful enterprises by reason of a tax credit 
system rather than by tax deduction. 


Mr. Chapman: That is true. I think the limitation of a 
million dollars is certainly one. The other one being the 
Canadian-owed companies factor. I believe there is also a 
lot of support for a time limit on this. I do not think 
anybody would say that this should carry on ad infinitum 
because it does exactly what you say—it creates cripples in 
industry, and I do not think we need those. 


Senator Godfrey: I realize there is no easy answer to 
either one, and I do not think you can generalize, because 
the Carter Commission report came out very strongly 
against using the tax structure, and yet if you go to Coll- 
ingwood, where I ski and which was designated as a 
depressed area under the tax system, and see the industries 
that have just blossomed there as a result of that, there 
certainly is room in the tax system to encourage industry. I 
am just pointing out that in this limited way you are 
getting away from one of the main attractions of the tax 
incentive system, but I understand it is only for small 
companies. But this idea to initate a tax-free holiday for 
innovative processes or innovative products developed and 
manufactured in Canada for the first five years of a profit- 
able operation—in other words, you carry on and the gov- 
ernment is financing it, in effect and in other words, and it 
only costs you 25 per cent for research and development, 
and you produce something which is successful, and then 
you say there should be no income tax paid on the profits 
of that for five years. 


Mr. Chapman: I think this is aiming at another aspect of 
that whole process, which is the capital investment side 
which has to be made following the research process. That 
is the big hurdle that we see in a lot of industries today. 
The product is successfully developed and then the manu- 
facturing becomes a stumbling block. 


Senator Godfrey: That is one of the purposes of 
accelerated depreciation. The 50 per cent write-off and the 
40 per cent reduction rate in income tax was designed to 
improve the cash flow of companies. 


Mr. Chapman: But, again, very high interest rates enter 
into this as a major factor. 


Senator Godfrey: But you do say, and I agree with you, 
that this would present considerable difficulties. And we 
had the point raised as to how do you determine who 
invents something and at what point is it an innovative 
product? I can see horrendous difficulties arising out of 
this. Later you say that this would greatly simplify proce- 
dures. How do you reconcile those two statements? 


Mr. Hughes: Well, senator, when we said “simplify” we 
were not thinking of paragraphs 3 and 4. We are very much 
alive to the administrative problems that paragraphs 3 and 
4 would create. The tax committee looked at them and 
shook their heads and said, “Gee, we will have to sit down 
and work that one out.’ We did not have time to do that, 
but we do agree that there are many problems to be dealt 
with there. 


Senator Godfrey: I just wanted to make that clear. 


Mr. Chapman: I think that if you were to talk to some 
accountants they would really shake their heads at that 
one; they would throw up their hands at the utter chaos 
that that would create. 


Mr. Hughes: I would mention parenthetically, Mr. 
Chairman, that paragraphs 3 and 4 were favoured and 
inserted here as an additional step because it is an attempt 
to reward successful innovative products. It is a direct 
mechanism for rewarding successful innovation. It is for 
that reason that it commends itself to the R&D community, 
although the taxation community can see the problems of 
implementing it. 


The Chairman: Would the provision of special loans be 
helpful? I know it would certainly be much less of an 
incentive than this tax holiday, but, at least, if there is a 
scarcity of funds it might be helpful. 


Mr. Chapman: I think that for a small company that 
would be one way, but I think the large companies might 
be in a different situation. I am not sure how favourably 
that might be looked on politically. 


The Chairman: You don’t need any money. 


Mr. Chapman: Oh, I am not saying that, not by any 
means, but I think the phrase “corporate rip-off’ would 
very quickly come to the surface again in those 
circumstances. 


Senator Stanbury: The Industrial and Business De- 
velopment Bank might well be a factor here. 


Senator Godfrey: That is a perfect example. Again I 
come to page 23, where you talk about research and de- 
velopment being not just for innovation but also for pro- 
ductivity at more competitive cost, which surely must 
make so much sense to any industry. Surely that makes so 
much sense for any industry, yet the industry wants again 
to be heavily subsidized through the taxes in order to do 
something they should do on their own, in any event. 


Mr. Bata: When you say “on their own”, let me add that 
if you are running a business you have got to do several 
things. You can pay it out as dividends to the shareholders; 
that gets the heaviest tax load; probably for consumption 
when it gets into the shareholders’ hands that dollar is 
worth something like 12 cents on the original dollar. The 
next opportunity is to re-invest that money in capital 
facilities. That dollar costs a full after-tax dollar, because 
this is coming from taxable earnings. You can invest the 
same money in engineering, and if you do that this is a 
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pre-tax dollar, because it went to engineering. If it is a 
large company it might be a 50-cent dollar, whatever the 
tax rate is. However, if you want to encourage these dollars 
being invested in R&D rather than in engineering, for cost 
improvement, it has to have some additional incentive; it 
has to be an even cheaper dollar. The best business is to do 
that, and you make a choice between paying out the divi- 
dends, putting it into new capital facilities, into providing 
funds for engineering, cost improvements or research and 
development. This is what we are seeking. 


Senator Godfrey: I do not understand. You say you 
require more incentives for R&D even if it makes business 
sense? I do not follow. 


Mr. Bata: If you want to make a choice whether the 
investment is to go into R&D or into something else, it 
should be more attractive to put that money into R&D than 
into anything else. 


Senator Godfrey: You put R&D first and then you put it 
into expansion. You people are the steel companies. 


Mr. Chapman: I think what Dr. Bata is really saying is 
that if you are doing these other things that he is talking 
about there is a known end point. When you start into 
research the end point may be failure, and that failure is as 
costly as a success, so that you have, I think, to look at it 
on the basis of a shared thing for engineering or plant 
expansion or anything else gives you one result. Research 
is not a known result. Therefore companies are a lot more 
skeptical of providing funds, on that basis. There is an 
opposing view here, but it is really what happens; you not 
only have to make good business sense, but you have to 
show the dollars and cents on a page. 


Senator Godfrey: I agree. 


Mr. Chapman: If a company had probably a 50 per cent 
success rate in research it would be reasonably good, so 
that the 50 per cent that are failures always keep getting 
washed under the table, nobody bothers looking at what 
money you spent there. 


Senator Godfrey: When you say 50 per cent, that would 
be pretty high, would it not? 


Mr. Chapman: It depends on the industry. 
Senator Godfrey: I suppose it does. 


Mr. Chapman: It depends on whether you are looking at 
new product research or what I tend to call the develop- 
ment side of it, which is more increasing productivity and 
improving products, that type of thing. Depending on 
which one of those areas you are in, it can be a lot higher 
than that or an awful lot lower. 


Mr. Bata: May I point out that “Dr.” Bata is my wife. I 
am “Mr.” Bata. 


The Chairman: You have raised a sensitive area, and 
everybody is speaking at the same time. 


Dr. Allenby: I do not believe we are speaking to the point 
you made. I think the basic point is: Is it the national 
intent to support R&D, or is it the national intent to 
support R&D which would otherwise not be done? If the 
government believes that support of technology is impor- 
tant to the national purpose, that is a principle. Support of 
technology that would otherwise not be done will ultimate- 
ly actually create a long-term benefit, because I think if 


technology costs less we will be doing more of it; but that 
will be long term. Through PAIT, IRAP and the special 
programs there is very heavy emphasis on the development 
of technology which otherwise would not be done, because 
they are oriented around single, highly specific objectives. 
I think the national goal must to strengthen the total 
technology infrastructure, as I understand the purpose, 
which there fore argues for a broad, global—I think that is 
the term we use—incentive program rather than aiming at 
specifics, which is an ad hoc approach to the national 
problem of increasing the total R&D capability. 


Mr. Hughes: The issue is how particular or universal 
should the program be. We have considered this quite 
lengthily, and to put it as crisply as I can I think we would 
say the best public policy in that area would be one which 
promoted R&D, period. In doing so you will get all the 
other fall-out that you mght otherwise want, such as a 
particular R&D in a particular industry, if you were wise 
enough to choose it as a winner to start with. You would be 
getting the other benefits of getting the R&D which would 
not otherwise be done if you could devise a scheme to 
identify such research projects. 


We are saying that when you look at the past history you 
find there was a tax incentive with a base period. Perhaps 
it did not work so well. There were then the alphabet 
programs that zeroed in on particular species of R&D; 
perhaps they did not work so well. We are putting up 
another alternative, which is: Why do you try to zero in on 
particular types of R&D? Why do you want to try to 
promote R&D which would otherwise not be done? We 
believe that both of those approaches have in the past not 
been as effective as perhaps everyone would have liked, 
and there have always been problems of identifying either 
the sure-fire winner which you should invest in or the 
research which would not otherwise have been done. It is 
very difficult to identify both those things. Therefore, we 
have concluded that as a matter of public policy it prob- 
ably would be better to have an incentive scheme which 
was general, all kinds of R&D, because you get all fall-out 
from it. 


The Chairman: In the form of a tax credit? 
Mr. Hughes: Yes, that is a particular incentive. 


Senator Godfrey: We are talking about incentives here 
and we want to keep to that. I must say, I did get a chuckle 
when I read this in your brief on page 24: 


In addition the base year concept should be eliminated, 
thus removing financial incentive inequities associat- 
ed with an unavoidable static level of effort. 


In plain English, what you mean is that you want incen- 
tives, you want these grants, these tax concessions, wheth- 
er or not they result in an increase in R&D or not. 


Mr. Hughes: Yes. 


Dr. Ron S. Stuart, Chairman, R&D Committee, 
Canadian Chamber of Commerce; Merck Frosst 
Laboratories: I think you have to have a balance. We have 
talked about a number of disincentives. What we have 
been referring to is a clear disincentive to doing research. 
We have tried to strike some kind of balance between 
incentives and disincentives, and I think if you view it in 
that context you will perhaps see a clearer picture. 


The Chairman: Could we now move to the subject of 
“make or buy’’? 
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Senator Godfrey: I do not have any particular question 
on that. 


The Chairman: How did it work, and how is it working 
so far as industry is concerned? 


Mr. Chapman: I can only make the comment which I 
made when I spoke in the same program as you did, Mr. 
Chairman. We see it as having worked in very specific 
areas, such as transportation, communications and what I 
guess I would call the data collection area; it is pseudo- 
scientific related. This is mainly because it is the area 
where government has been, and is, the largest customer. 
It appears to have worked fairly well. 


In the other areas where government is not the major 
customer and the objectives of industry and government 
do not line up, we do not see that it has really done too 
much, particularly in the larger industries. In the smaller 
industries, to some extent, yes. The unsolicited proposal 
has been one aspect of it which perhaps hasn’t had a 
chance, to this point, to be exploited as much as it could be, 
and this is one of the reasons why we suggest that that 
particular part of it very definitely be kept; we see that as 
being the tool, other than the universal program, that 
government can use where specific support would provide 
an incentive and would provide encouragement, whatever 
you want to call it, to get a specific piece of work done. 


I do not know whether we can be super-critical of the 
fact that in the other areas it has not worked. If we are 
going to be critical of it, we have to be critical from the 
point of view that it is not the make-or-buy policy; it is the 
objectives of the department that are not what we would 
like to see, and if those objectives were realigned so that 
industry and government were shooting at the same target, 
then “make or buy” has everything that is needed in that 
area. 


The Chairman: We were told, for instance by the 
Department of Agriculture, that they contract out and they 
have used the “make or buy” policy very little, certainly 
not enough, to my satisfaction. However, we were told that 
industry does not seem to be interested. 


Mr. Chapman: I do not know whether there is anyone 
here who can speak for the agricultural industry. 


The Chairman: I chose this only as one example, that 
some of the government people complained that industry 
has not reacted positively enough to the potential that is 
there, and I understand that there is a problem in this 
regard. 


Mr. Chapman: “Make or buy” has been around for two 
or three years now. 


The Chairman: A full three years. 


Mr. Chapman: It is now getting into its third year, but 
we are talking about research in a very long-term context. 
If you expect miracles to happen in three years, they will 
not; it will take longer. If you look at the R&D bulletin 
issued each month, you will see that it is expanding con- 
stantly, with more unsolicited proposals. In my opinion, 
the government and department managers are getting to 
the point of using it more. Maybe if there was more 
incentive for them to get this work out into industry that 
probably would assist. However, I really do not see any 
short-term solution. 


The Chairman: I understand that this is just the begin- 
ning of that policy and it may, perhaps, achieve more 
results in the future if it is continued, which I am sure it 
will be. However, at this time you do not have any particu- 
lar complaint as to the application of the policy; you are 
just airing grievances. 


Dr. Allenby: We should not lose right of the fact that it is 
strictly a matter of comparable missions. If there is an 
industry with a mission that matches a government 
department, such as communications or transportation in 
particular, there are many contracts going out and this is 
not new. It has been going on for many years. It did not 
take the “make or buy” policy to do that. If you look at the 
chemical industry, it is difficult to see any point at which 
we can interface with a government department. I am 
rather encouraged by the efforts of the Research Council to 
marshal large programs. I believe one they are working on 
is in the food industry, in which food technology, which 
might come out of the industry, could be oriented around 
some specific need of, perhaps, the Department of Agricul- 
ture. In my opinion, a fair amount of complaining in those 
areas in which there is not an obvious correspondence of 
missions, at least on the surface, would be the secret to 
expanding this beyond the two areas in which it is work- 
ing, in my opinion, quite effectively. 


The Chairman: You mentioned the whole area of energy 
R&D a moment ago and you had a complaint, I believe? 


Mr. Chapman: Yes; my complaint really is that when 
the whole energy crisis came along there was no obvious 
program. It did not fit PAIT or any of the existing pro- 
grams, and until funding and so on was developed by some 
other mechanism there just was not any way. I happen to 
know that there will be, through “make or buy”, coming 
out in the very near future one of the first packages on 
energy. Jn my opinion, that is the mechanism that should 
be used, rather than attempting to develop new policies. If 
they have some type of interim funding situation by which 
this can be tackled immediately, that would certainly give 
it the impetus it needs. 


Another comment in the same area is that the unsolicit- 
ed proposal, although it does not change department 
policy, sometimes makes departments look at policy. When 
someone submits an unsolicited proposal the mechanisms 
of the Department of Supply and Services force them to 
look at it and decide whether it is in their mandate. In that 
manner it may be a means of getting something before 
them in a little better manner, with a faster reaction than 
you might get by other means, because it is wider than an 
individual person or department, so there must be wider 
reaction to that. In my opinion, that will add to the whole 
situation. 


The Chairman: Do you believe that most of your mem- 
bership are aware of these programs? 


Mr. Chapman: I think the companies that are involved 
with the various associations here, sir, are certainly much 
more aware of all the programs than the small, general, 
run-of-the-mill companies. This is one of the problems of 
the small industries; they do not tend to attend the meet- 
ings and so on of these organizations. Hence they may not 
have the same insight into policies that we have. I do not 
know how we would change that; I have no idea in the 
world how to change it. One of the things that is helping to 
change it is the larger companies, because they have the 
expertise when through their own organizations it is well 
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known that this exists. However, they tend to help the 
smaller companies, which are their customers, in this 
mechanism by telling them that they have someone who 
knows about the problem and sending him out to discuss it 
with them. On a number of occasions, I have personally 
gone out and talked to our customers and told them certain 
ways by which they should go about things. Maybe it is the 
accountants who must be educated as to what is available 
in all this, but I am not sure that even that works. How- 
ever, to get through what is available in R&D as incen- 
tives, programs or anything else on a broad, universal 
basis, I do not know what more we could do than what is 
happening right now. It certainly is not reaching everyone 
and I do not know how to cure it. 


Senator Stanbury: The reason I am returning to this 
point is that when I asked whether we needed a two-way 
program, your answer, Mr. Chapman, was that probably 
the “make or buy” program was the other side of it. I 
realize as you are speaking and referring to the narrow 
objectives of the particular ministries and so on that there 
is still a big gap. I am worried about your very strong 
concern with respect to scattering our talents and saying 
in few areas have we concentrated enough effort to build a 
significant reputation for Canada and so on. We constantly 
hear people say that there must be an industrial strategy 
for Canada; we cannot do everything, but must move in the 
areas in which we have developed exvertise, or we will be 
lost in the shuffle. 


You take your global approach to incentives, which will 
be fine because it will help the industry which is not in one 
of the specialized fields to build an infrastructure of R&D 
and encourage the academic community and the scientific 
community, thus obtaining the best benefit out of those 
people and stopping the brain drain, et cetera. We can 
think of a long scenario in that respect. 


The ‘make or buy” program can certainly in very limited 
fields, such as energy and transportation in which the 
government itself is active, play the role we have been 
discussing, and I think it is a matter of giving it longer 
time and greater exposure to industry, and so on, which 
will work. However, there is still, surely, a gap if the 
government or the people of Canada—let us not put it that 
way—maybe it is industry that really makes the decision, 
but is it wise for Canada not to scatter its talents and find 
some priorities and objectives in an attempt to build a 
reputation for Canada in some areas? Then, surely, there 
should also be a program to encourage R&D in those 
identified areas. 


Mr. Chapman: I think the problem with that is that the 
program in general is short-term. We cannot build the 
expertise through some specific program that will continue 
for ten or twenty years. That must heppen through need of 
the industries and this is how they are created now. The 
institution of a program that will encourage it may get it 
started, but it will not sustain it and it is the sustained 
effort that we need. When you start into an area of exper- 
tise—and you can pick anyone you want—in the first 
generation you get to a certain level; in the second genera- 
tion you probably double or triple the expertise in the first. 
This is the type of situation with which we are faced. I do 
not see how this will be accomplished by aiming these 
programs at specifics, because it is not going to last. It will 
get it started and then something else has to take over. 


Senator Stanbury: What you are saying is that we 
should simply reinforce strengths rather than attempting 


to create strengths. In other words, if we have strength 
building in an industry, we should support it. 


Mr. Chapman: I think that if you are going to create a 
strength, you do so through the market pull that requires 
that to take place. Pushing on the rope is not going to help 
any. 


Dr. Allenby: If I may make a further comment, may I 
draw your attention to the fact that the column is built 
around basic scientific research? It is very important to 
understand that there is an infrastructure in research also. 
In our own company, for every individual involved in basic 
research, which I define as developing an understanding of 
what is going on, a knowledge base versus development, 
for every man involved in that area, we have 10 involved in 
development; in the manufacturing, marketing and techni- 
cal support area, we have 23. 


You have to look at the implications of that. I talked 
earlier about the critical mass. It has been suggested that 
the critical mass for a basic study group is five scientists. 
Multiply that by 10 for development and you have 50; 
multiply that by 23, to carry it on to the next stage, and 
you are up to 1195. 


The question of critical mass in the total infrastructure 
is extremely important. Those five people involved at the 
basic research level have to have an infrastructure into 
which they can pump their findings. If that infrastructure 
does not exist, the research becomes undirected and will 
not produce results. The financial commitment is roughly 
the same. 


Senator Godfrey: Regardless of the incentive given. 


Dr. Allenby: These are facts of life that we cannot 
escape. 


The Chairman: Before we break for lunch, I understand 
that the Sharwood Report has been completed and that it 
may or may not become public towards the end of Septem- 
ber, at which time, of course, there will be some kind of 
governmental reaction to it. 


We have received from our witnesses this morning two 
very important briefs, one of which has a larger content 
and impact. I realize there has been relatively little consul- 
tation between our witnesses and Mr. Sharwood. 


Do you feel it would be a good thing to get your views 
more precisely and more systematically before the Minis- 
ter of Industry, Trade and Commerce before that report is 
published? 


Mr. Hughes: Copies of this submission have been or will 
be sent to the minister. Also, a copy has gone to Mr. 
Sharwood. 


The Chairman: Have you requested a meeting with the 
minister? 


Mr. Hughes: We intended to do that after meeting with 
this committee. We have also asked, as have many other 
people, for a copy of Mr. Sharwood’s report. 


Senator Godfrey: We can also make sure that a copy of 
these proceedings is forwarded to the minister, Mr. 
Chairman. 


The Chairman: Of course. 


Dr. Allenby: I might say that as part of the membership 
of the CMA R&D committee we have non-industrial 
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people. We have a fair representation from the govern- 
ment, specifically the Department of Industry, Trade and 
Commerce and MOSST. Peter Meyboom, for example, is a 
member of our committee, and he actually worked with us 
on this report. So, there has been input from government 
circles, although not specifically from Mr. Sharwood. 


The Chairman: I hope you have found this meeting 
useful, gentlemen. As far as I am concerned, it has been a 
very useful meeting, and my views are certainly shared by 
my colleagues. 


The committee adjourned. 


- a 


‘4 @as of hey ats 


* © yllice ane 
ant, Tie 
a we! oe hl 
ae 6 ot ots" 
a | > a Aa 


agurd*? @ & 


; Oe lar. 
di 9 ta potas oe Te 
a) a (res 152 an UP ae 
: - 7 ¥« j ox ‘ TALE, - = < » ym 
5 an i 
_ : i of 
7 @ _ 7 - - ; 7 ‘ 1) r) ey ad nee: bate : 
¢.% e ¢ ars ‘oD ‘4 4.<@ rh —— 
9 =¢ gw eo 6e J ot x hat ere 
oO - @ ee -<~ o¢ : 9 how a Piya 
7 i e-nw 7 gq“ : fii i - vat 7 
fe in ce e° we ‘ i fyi tee 
: ' tay ‘ P 5 rans 
° 
4 
rn i. jis 
Se «€ = 7% J i bry segin ‘ 
<_<? is + Of 1 a = oa 7 
= 6 ‘oy @ ve 
i <¢ ia Pie - % 
el) 2 ‘w= 0P @Ps i ’ a? a 
' Poa ar 1 Gis : : 
7 q+ Geum : _s ma) °s i’ - 
7 7 7 ie ey , tute? 4 * = ‘are 8 epic way 
ae ms ibe; we , aa | ie = (yah 
> : > 4 ‘-S F => « ‘li > Ny 
- 6 » SO a ptm rié : : ; 
4 a » — me He > wad ‘or 5 
a we ~ tes) GRSie Bs 6h 
; 7 
oa = _ den O46 Nee 
>» © : os — o ‘ af 
‘ = based ; i 
4 a 
_ ¢s a >» eye”? * snl A easy =a; » «€ ws 
oe % e aes GAP “hey as 7 a GAs eet! 9 7 
‘a 
7 > - 
ae a“ = -! 


oof Pa ana ad is “2 
‘ <q Med ee 
" hee “708 ines teh 
im i ' me Yoon weet intl 
ad mae? Lee Penile: 
she ot ’ = e@ eat 


airs 


wee) Ne 


seaee URE 


gh ‘a 


oqiee 


August 12, 1976 


Science Policy 19 


APPENDIX “33” 


JOINT SUBMISSION TO 


THE SENATE SPECIAL COMMITTEE ON SCTENCE POLICY 


THE CANADIAN CHAMBER OF COMMERCE 
THE CANADIAN MANUFACTURERS’ ASSOCIATION 


THE CANADIAN RESEARCH MANAGEMENT ASSOCIATION 


MARCH, 1976. 


: 29 


19 : 30 


IV 


VII 


METS 


IX 


Science Policy 


INDEX 


THE VALUE OF FUTURES RESEARCH 


LONG-RANGE PLANNING OF GOVERNMENT R. & D. ACTIVITIES 


THE IMPORTANCE OF BALANCE IN THE NATIONAL R. & D. 
EFFORT VS. OTHER DEMANDS ON RESOURCES 


TARGETS AND STRATEGIES FOR BASIC RESEARCH IN CANADA 


INDUSTRIAL INNOVATION 


INNOVATION MANAGEMENT TRAINING 


GOVERNMENT INDUSTRY WORKING GROUPS 


INCENTIVES FOR INDUSTRY TO INNOVATE 


ESTABLISHMENT OF PARLIAMENTARY COMMITTEES ON 
SCIENCE AND TECHNOLOGY 


August 12, 1976 


August 12, 1976 Science Policy 19 : 31 


I THE VALUE OF FUTURES RESEARCH 


The groups sponsoring this submission note that in the Senator's 
report to the Senate on 10th July, 1975 one of the roles proposed for 
the Special Committee on Science Policy is to "make a survey of futures 
research programs being carried out within Government departments and 
agencies and see how the Institute (i.e., the Institute for Research on 


PUDiierPoliay 1 Ry P,P watt develop its new area of activities." 


The Economic Council defines futures research as "the study 
and interpretation of the social, physical, technological and economic 
environment that ae - or could exist, or that we would like to see or 
may help to shape in the years ahead, say beyond 10 years and into the 
next century.'' Our views are based on this definition which is consistent 


With the widely quoted "The Year 2000" by Kahn and Wiener. 


It is impossible to predict the practical benefits of "futures 
research" and we believe it would be illusory, at least until we have 


more experience, to place high hopes on such studies, for these reasons: 


se Canadian society is and will continue to be shaped by a 
multitude of complex, interacting forces, many of .which 
cannot be predicted with accuracy. Thus planning by industry 
and the research and development this requires will continue 
to depend on techniques such as demographic projection. The 
latter have been astoundingly accurate in predicting usage 
of large-volume commodities such as synthetic fibres and 
chlorine and can reflect quite well Canadian needs in housing, 


transportation, communications, food supply, energy, health, 
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etcetera. Technological forecasts combined with values 
analysis give valuable input into the decisions required 

to fulfill these needs in the most efficient manner. There 
is already considerable information of this kind; presumably 


the I2R. PoP. will wse this as a basis for further tesearch. 


Zs Many futurists now believe it is more meaningful to establish 
future goals and then try to identify the routes by which 
these objectives can be reached, working backward in time 
and downward in technological detail toward the present. 

The idea-?s not Lo prophesy (thearueurer put Col invent 1c 
called by the futurists "normative forecasting". Unavoidably, 
normative forecasting must reach beyond the technological or 
economic, into the political and sociological environment, 
which is the second purpose mentioned in the futures research 
definition, viz. the society and government "we. would like 


to"see *.. beyond 10 years and into the next century.” 


This leads to our second concern which can best be expressed 


by quoting from an article by David M. Kiefer:* 


"If economic forecasting is still an uncertain art 
and the techniques of technological forecasting are 
still in their intaney, sociological forecasting 1s 
largely the realm of intuition and guesswork alone - 
and grossly neglected, as well. It involves many 
uncertain and subjective value judgements. It must 
be based on theories of ‘social behaviour that are 
largely unquantified and untried. Little is known 
about the cause-and-effect relationships affecting 
the social environment." 


Furthermore: 


% "The Futures Business'', Chem. §& Eng. News, August 4, 1969. 
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"Many people involved in futures studies question 
Whether the present generation should arrogantly 
assume a Machiavellian - if not Godlike - role by 
pressing its ambitions, goals, and values upon the 
future. Where would we be, they ask, if our fore- 
fathers had rigidly set their standards on today's 
environment and style of life? Who now has either 
the expertise or the authority to say how men should 
live 50 or 100 years from now? Does any elite group 
of ‘sociologists, scientists, or planners, however 
self-assured they may appear, really know enough to 
do so? Scientists alone should not be solely respon- 
Sible for the way a nation marshals its scientific 
resources. But if the future is indeed too important 
to be left to the planners or the futurists, how can 
other segments of society be brought democratically 
into the decision-making process? Questions such as 
these suggest a fundamental weakness in normative 
forecasting and long-range planning." 


Because it is in the social environment where business must 
operate, pursuit by government of goals which could be contrary to what 
the environment would "prefer' to be could create a disaster for 
business trying ‘to work in a society at conflict. We do not know how 
much futures research in Canada is occupied with "inventing" the future 
or how much research is planned but it seems to us that extraordinary 


caution is needed here. 


Much of this section has been devoted to the long-term look 
at the future. Effective output from "Futures Research'' should have 
shorter-term application as well. The data should provide the basis 
for: avoiding perpetuation of activities, departments or policies 
simply because they already exist; they should anticipate the time 
needed for flexible adjustment to unexpected changes that will surely 
occur; they should provide the base for nearer-term (five year) selection 
of objectives which governments as well as industry must follow if con- 
sistency is to be realized in developing policies and strategies and in 


Managing departmental operations. 


21814 —3 
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RECOMMENDATIONS 


Tis We recommend that careful monitoring of the future activities 
of the Institute for Research on Public Policy be given 
special attention. After a suitable period, (perhaps two 
years) there should be sufficient evidence that either the 
Institute is adding significantly to information already 
available or that their assignment is a wasteful duplication 


Of effomt- 


2. The Institute for Research on Public Pélicy should seek out- 
side input through continuing contacts with those groups which 


are active in the area of Futures Research. 
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He LONG-RANGE PLANNING OF GOVERNMENT R. §& D. ACTIVITIES 
Ne GO AUT IVITIES 


We endorse the recommendation that the Canadian Government 
and Parliament adopt an overall plan for science and technology (con- 
ducted by Government) based on longer-term projections and overall 
national R. & D. targets ... and "that by 1980 the approach be formalized 


in a framework of successive five-year plans.*" 


Assessment of the rationale for and the output from Government 
conducted R. & D. oriented towards national goals does not normally 
employ profitability as one of the criteria. This is a cleansing mechanism 
which industry cannot, at its peril, avoid. However, because Canada has 
insufficient resources for allocation to all possible objectives important 
to the ee national priorities still have to be established and 
Selections made. On the basis of intuitive judgement only, we can accept 
the four areas recently: enumerated as being important to Canada with 
its special problems of large land masses bounded by two oceans and the 
Arctic seas, its small population concentrated in a few megalopoli and 
the remainder sparsely settled in the agricultural and other natural 
resource regions of our land. It is beyond the capability of those pre- 
Senting this brief to comment with intelligence on what objectives should 
be selected in the prime interest areas. We are pleased to see initiative 
by the Government in organizing the creation of major programme objectives 
in those national priority areas (such as food processing) with technical 
activity to be undertaken by the three sectors - industry, university 
and government. We would hope that this could be conducted in a suffi- 
ciently organized fashion to ensure that the individual goals would be 


mutually supportive and free of self-perpetuation. If we are not to 


* A Science Policy for Canada - Volume 2, Recommendation P. 410. 
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squander the nation's limited resources, Canada must have a long-range 
plan for allocating these resources, reconciling conflicting views 

(further complicated by vested interests and political pressures) and 
the demand for resources in other needy areas competing for attention. 


It will not be an easy task. This is discussed in more detail elsewhere 


sal {eekkey loreal(eie - 


It is the strong belief of those involved in preparing this 
brief that the "Canadian Association of Parliamentarians, Scientists and 
Engineers" (CAPSE) proposed in Volume III of A Science Policy for Canada 


(and as yet unimplemented) could play a very key role here. 
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THE IMPORTANCE OF BALANCE IN THE NATIONAL R. § D. EFFORT VS. OTHER 
DEMANDS ON RESOURCES 


Given the degree of complexity in defining the proper level 


of total R. & D. effort to be organized around worthwhile goals (dis- 


cussed in the previous section), we view with considerable impatience 
statements still coming from responsible sources that Canada should 


allocate 2.5% of its GNP to R. & D.. It is our opinion that this is 


an end result, a "grand total" in our national accounting system and 


that it is not a target. The implication that, because currently the 


_ percentage is at about half this level, we therefore have a "Mickey 


Mouse" technology development effort in industry, suggests a total mis- 


understanding of the purpose of new technology. We are in accord with 


an elaboration of these views contained in the 1975-76 Statement of 


Policy by the Canadian Chamber of Commerce: - 


218144 


"Too much is made of comparisons of the level of Canada's 
research effort with that of other countries. Suggestions 
that, as one of our national goals, we should double or triple 
our R. §& D./GNP ratio, in the expectation that this will give 
our economy a mighty stimulus, are ill-founded. Canada has 
attained its place among the top industrial nations of the 
world through effective development and exploitation of out- 
side knowledge sources. The limits on Canada's growth have 
not been imposed by inferior technology, but by availability 
of economically sound investment opportunities. Therefore, 
doubling Canada's contribution to world knowledge will not 
have the substantial effect looked for, particularly since, 
intrinsic to the suggestion, is the representation from some 
sources that the increased effort should mostly be in the 
development of fundamental new knowledge. 


Planned programmes which will produce a balanced effort in 
research and development/innovation should be our national 
objectives. Fundamental research is only one part in the 
total innovative process of developing and selling a viable 
product, or engineering and implementing a new process. 
Product or process oriented research and development are 

the larger parts of this process and certainly more demanding 


of funds. 


TOS 
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Co-objectives of such programmes should be the creation of 
entrepreneurial and management skills, and. moStasot oa) byayene 
fostering of an economic climate in which all Canadian in- 
dustry has the maximum opportunity to compete internally 

and internationally. Canada should be more concerned with 
the skills and technology that come with foreign investment 
rather than with the source of funds. The emphasis placed 
on technology benefits in reviewing foreign investments in 
the "Foreign Investment Review Act'' is welcomed. Amassment 
of a technology base through encouragement of a strong inno- 
vative process, together with a policy which welcomes a 
selective importation of technology into Canada, will provide 
one step towards a solution of Canada's industrial woes." 


Industrial expenditures on R. & D. are justified on the basis 
that the developments expected to ensue from the R. & D. effort can be 
practiced profitably within Canada for both domestic and export markets. 
Long-range growth of industrial research is little affected by temporary 
recessions in the country's economy. The amount of effort is based 
proposition by proposition on expected long-term opportunities in the 
marketplace. The effect of Government policies of recent years now 
seriously diminishes the prospect for profitable operations from innova- 
tion. Comments made by one of the participants in the original discussions 
held by the Senate Special Committee on Science Policy, are as valid today 
as they were then.* 

"The Canadian economic environment, reflecting Government 
policies,.can begdetined as follows: .- 
1. World leadership in reduction of tariffs without equit- 

able tariff levels among other producing countries. 

This results in the acceptance ofa role as.an.attractive 

area for large foreign imports from countries whose 

manufacturers enjoy relatively closed markets. 

2. High rates of taxation and anti-combines legislation 


which hinders an effective response to the small- 
scale problem, 


‘5 A Seiénce Policy tor Canada = Volume 11, pa S59. 


Dr. H.F. Hoerig, (Vice-President -~ Research § Development) 
Du Pont of Canada Limited. 
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3. High taxes on building and construction materials 
which in combination with high construction labour 
rates and the scale factor result in investment cost 
per unit of capacity being the highest in the world. 


4. The Canadian dollar remaining at par or for periods 
at a premium over the U.S. dollar, placing industry 
at a further disadvantage. 


The conditions outlined have and will continue to exert a 
profound adverse influence on the scale of Canadian industrial 
research and development. It is axiomatic that industry adapts 
its operations to the environment in which it is required to 
operate. Under the terms of present national policy it is 
clear that industry will move toward simplification of its 
product lines, retaining for production in Canada only the 
larger-volume products least vulnerable to foreign competition 
across an open border. With reduced scope and no opportunity 
for significant diversification there can be no option but to 
adjust the R. & D. effort to a level consistent with diminished 
long-term opportunity. This process appears to be well under 
way and is a most regrettable but necessary response to the 
realities emerging from Government policy." 


If Canada is to retain a viable manufacturing industry, Govern- 


ment must understand and redress the factors which are undermining the 


environment in which this industry must operate. Several of these factors 


have already been mentioned. There are others: - 


ay, 


If the Government decides to embark upon a programme to reduce 
industrial concentration in Canada, this would inevitably 

lead to a decline in industry's ability to undertake the 

risks in industrial research and development. The "critical 
mass'' for R. & D. effectiveness is steadily rising and is an 
international trend which Canada cannot ignore. In addition 
the trend in the international marketplace is to utilize the 


efficiencies of scale and any attempt to lower concentration 


19 : 39 


19 : 40 Science Policy August 12, 1976 


and to fragment our industries in Canada would be an act of 


industrial suicide. 


Le The increasing involvement of government in decisions which 
would be better taken by the private sector is a major deterrent 
to rational business planning. It creates not only a serious 
cost burden but also implies a governmental ability to make 
more intelligent decisions. Industry believes that the 
"intelligence" of the marketplace, well understood by industry, 
is more likely to be applied when decisions are made by the 


Primate, Seccor. 


oe There is an evident distrust of business by Government, 
particularly of "big" business and subsidiaries of multi- 
national enterprises. This distrust is not warranted. We 
believe industry's sense of social responsibility has been 
well demonstrated and in our opinion the sensitivity of the 
business world to the economic effects of continued heavy 


Government spending in non-productive areas is well founded. 
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IV TARGETS AND STRATEGIES FOR BASIC RESEARCH IN CANADA 
nO NEO BS OLESEN ANALIN 


The lack of national objectives is nowhere more clearly 
demonstrated than in the Canadian attitude towards basic scientific 
research. We have scattered our talents, and in few areas have we con- 
centrated enough effort to build a significant xeputation for Canada: 


More planned and balanced use of our resources is clearly indicated. 


In the immediate post-war period, the National Research Council 
began a program aimed at building up basic research in the universities 
a well as in its own laboratories, and the importance and value of this 
decision cannot be questioned. At the same time, the provincial govern- 
ments began an expansion of university facilities, once again a decision 
which has unquestioned merit. The error was that neither of these 
programmes was subject to the discipline of a long-range national 
strategy (unavailable anyway) and so the inevitable has happened. We 
now have in the combined research facilities in the universities and in 
government laboratories (particularly the Federal laboratories) more 
undirected basic research activity than we can justifiably fund if we 


are to achieve a balance in our National Research and Development effort. 


A second aspect of basic research is that we have allowed our- 
selves to believe that goals and objectives cannot be set for basic 
research. While it is true that the end result cannot be predicted, 
the decision as to what areas of science should be emphasized is clearly 
ours. The important concept is that basic research can be directed towards 
fields where there is an obvious Canadian need. There are a number of 


such examples but we will illustrate our view-point by discussing health 
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care. Here again we find a lack of balance and objectives. Health care 
involves prophylaxis and medical treatment. Research in these areas has 
been largely directed towards medical treatment and has been supported by 
the Medical Research Council. There seems to have been difficulty in 
establishing the proper level of support. No research has been done on 
delivery of health care. Recently there has been greatly increased 
emphasis on environmental research and since this bears directly on health, 
it would seem that co-ordinated objectives are necessary. A health care 
bill of $4 billion (1974-75) would seem to warrant more careful planning so 
that Canada makes the optimum research contribution to its health needs. 
Our common environmental problems with the United States would seem to allow 
us to place less emphasis on this problem than others concerned with the 


health of the nation. 


This example illustrates our main point which is that basic 
research is a resource which, when directed towards fields of science that 
are relevant to our national problems such as health, education, communication 
and transportation, becomes a necessary activity. However, we must balance 
our resources in accordance with the needs in each area. The second point 
is that while the bulk of the basic research will be done in the universities, 
research institutes, teaching hospitals and the like, some basic research 
relating to specific programs and missions will have to be done in both 
government and industrial laboratories. Finally, there must be balance 
between basic research and applied research. Lack of national objectives 
has led us to a distorted situation where we are conducting more basic research 


than we can justify and it is foolhardy to continue on this road. 
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RECOMMENDATION 


Clearly indicated is an orderly reduction of basic research 
unrelated to specific missions in government laboratories and as well, 
an equally orderly plan for university needs coupled with some level of 
orientation of university research activity towards national priorities. 
The percentage (within limits) of our effort devoted to basic research 
is far less important than the quality and direction of that mesearch, 
And, as a corollary, the proportion of our national resources we devote to 
basic research is less important than the directions in which it is 


oriented. How else can we maximize benefits from finite resources? 
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V INDUSTRIAL INNOVATION 


For the past thirty years, the Government of Canada has had 
various programmes of incentives designed to encourage industry to embark 
on research and development activities, or increase existing activities 
towards the improvement of products and processes. The Senate Special 
Committee on Science Policy has now recommended that R & D activities 
performed by the industrial sector be substantially increased so that 
by 1980 they represent a maximum of about 60% of sthe national yReswD 


BIE OICE 


A company will undertake an R & D programme in response to 
problems, needs, opportunities, ideas, targets, and aspirations. The 
primary attention by all companies everywhere is to increase the produc- 
tivity of labour and capital, to reduce costs and to solve problems 
associated with existing products and processes. To achieve this. a 
company will require a "mix" of activities, including "in-house" R & D, 
and the acquisition of technology from other areas such as government 
laboratories, universities and mergers with other companies. An enterprise 
will approach improved profitability through R & D in various ways and we 
believe the target of 60% is desirable only if it is justified by the 
business goals and climate of that time. This concept is more fully 


explained in Section VIII of this brief. 


The Senate Committee on Science Policy has also recommended 
that secondary manufacturing industries be requested by the Minister of 


Industry, Trade & Commerce to organize task forces with proper labour 
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representation, to consider the problems of scale and specialization 

and to prepare a plan to improve the efficiency of the innovative 

capacity and the international competitiveness of individual firms 

PAEouen mergers and otherwise. The groups presenting this brief believe 

that the concept is essentially unworkable, both because it does not 
recognize the nature of the competitive activity between industries in 

their attempts to gain market share and also the privacy of the internal 
accounts which are related to "efficiency of innovative capacity and the 
international competitiveness of individual firms". In-addition,; as 

defined by current anti-combines legislation, various parts of the 

suggestion are illegal; the approach would almost certainly in some cases 

be subject to decisions by the Foreign Investment Review Agency; and, with 
respect to some export products, the companies would be in difficulty 

with foreign legislation; and one of the end results - the reduction in 
competition - is contrary to the philosophy of the Department of Consumer 

and Corporate Affairs. (Although we understand that mergers and rationalization 
agreements will be the subject of Stage II of the current review of 
competition policy.) Notwithstanding the foregoing, if these impediments 
could be removed, there would be certain industries (in particular the 
smaller ones where excessive fragmentation has occurred) and products where 
consolidation would improve costs and hence reduce parees The groups 
presenting this brief believe that no organization of task forces is needed 
for this to be done. Companies in this category are fully aware of problems 
of scale and market fragmentation. The normal process by which consolidation 
(presently inhibited by legislation) occurs ~ through rationalization agreements 


or mergers - would be free to work in a free market environment. 
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VI INNOVATION MANAGEMENT TRAINING 


Through a series of events (which need not be recorded here) 
the R. §& D. Committee of the Canadian Manufacturers' Association assumed 
responsibility for implementing recommendations 28 and 29, following 
the initiation by the Ministry of State for Science and Technology of 
a project with Queen's University to produce a suitable action plan for 
developing an innovation management training course. The R. §& D. 
Committee of the CMA (through a Sub-Committee which had been assigned 
the task) defined the problem, developed an approach which it believed 
would attain the desired results and obtained the agreement of Dr. Blair 
Little, University of Western Ontario School of Business, to be responsible for 
the course. The course was to be completely independent and self-supporting. 
Agreement of this plan was reached with three other bodies - the R. § D. 
Committee of the Canadian Chamber of Commerce, the Canadian Research 
Management Association and Innovation Management Institute of Canada. 
For purposes of interfacing with Dr. Little andparticulanivetowssast 
him in structuring a course to suit the needs of the clients and to 
provide suitable publicity, a Board has been created which is represen- 
tative of the four groups. The course is programed to be ready by 


May, 1976. 


Dr. Little was strongly ‘of the belief that if the ‘course twas 
worth-while and was filling a need, then a scholarship program would not 
be appropriate. (Recommendation 30). So at this time at least, the two- 
week course, with a fee of $1,500.00 per attendee, is being structured 


as an independent business venture. 
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VII GOVERNMENT INDUSTRY WORKING GROUPS 


Government Science policy is, or appears to be, set without 
adequate input from the innovation sector of the Canadian economy. The 
recommendations in Chapter 16 of "A Science Policy for Canada" suggest 
the use of science policy advisors and the Interdepartment Committee on 
Innovation as the means of providing MOSST with guidance on policy ianpiwe 


to the Cabinet. 


This approach would, in our opinion, present the Cabinet with 

an "inside" view as to the effect a policy would have on innovation but this 
would not necessarily represent a true evaluation as the policy advisors 
would not be in daily contact with the innovation process. We believe that 
input from people carrying out innovation and R & D should be made. The 

use of "outsiders" could be accomplished by using "working committees" made 
up of industrial and University scientific leaders who would work with the 
various departments and agencies to ensure that policy effects are evaluated 


before policies are issued. 


The “working committees" should be made up of small groups from 
the field in question who would work with the department or agency before 
recommendations are made to the Cabinet which result in policy or legis- 
lation. This would ensure that the recommendations put forward had the best 
chance for success as the inputs would have come from the sources where 
policies apply rather than from a source simply created for the purpose 
of advising on policy. MOSST could provide the mechanism to bring about 


these "working committees’' and the committee members could be drawn from 
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associations representing science in Canada, such as CMA, CRMA, CCC, 
IMIC, etc., and supplemented by individuals with expert knowledge in 


Specific fields: 


The "working" or "advisory" committee system already exists in 
Government/Industry groups such as NRC and EMR and produce excellent 
results. The extension of this format into other areas can produce equally 


good results and savings. 


RECOMMENDATION 
We therefore recommend that "Working Committees be used instead 
of Science Policy Advisors and the Interdepartmental Committee on Innovation 


to advise on Science Policy matters under the auspices of MOSST". 
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VIII INCENTIVES FOR INDUSTRY TO INNOVATE 


A. ie OCuUCt Lon 

The Government has enunciated on many occasions its views about 
the importance of industrial innovation (i.e., new or improved technology 
and new or improved products)* to the future of Canada and, on the basis 
of this conviction, have created a Variety of financial incentive plans 
to stimulate this activity. We are asked to contribute to the discussions 
of this subject and to suggest ways whereby, as an agreed objective of 
national policy, industrial innovation can be further stimulated. It is 


in this context and for this purpose that we make the following comments. 
Bo Economic Climate 


The "pull" of the marketplace is the dominant factor influencing 
industrial innovation. Industry invests funds in proportion to the 
expectation of improved profitability. Consequently, anything which can 
contribute to a better economic climate for industry in Canada will 
positively influence industry's decision to invest in improving its 
innovative capacity. No financial incentive plan can offset the negative 


effect of an inhospitable business climate. 


Amongst those government policies and actions that are required 


to improve the economic climate are: - 


2 A more elaborate definition, with whtch we are in accord ts 
contained tn Setence Counctl Report No. 15: "Applied to 
industrtal acttvtttes, tt usually means a consctous sequence 
of events, covering the WHOLE PROCESS of creating and offering 
goods or services that are etther new or better or cheaper 
than those prevtously avatlable". 
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ibs Taxation levels for industry which are competitive with those 


in other countries with whom we trade. 


Ze Promotion of the purchase of Canadian goods and services 


within Canada unless otherwise justified. 


ox Adoption of clearly defined policies for reasonable protection 
of high-productivity, innovative industry that is no less 
favourable than that accorded foreign-based competition in 


their home countries. 


4. Enlargement of foreign markets accessible to the innovative 
products from Canadian industries through trade agreements, 


loan arrangements, and trade promotion activities. 


SA Co-ordination of economic policies, for the encouragement of 
industrial innovation and productivity, amongst Federal 
departments and between, Federal, Provincial and regional 


governments. 
CG; Government Incentives for Industrial Innovation 


We approach the question of financial incentives for industrial 
innovation in Canada with some diffidence. We have already said that an 
hospitable business climate is the dominant factor and that no incentive 


plan can offset the negative effect of an inhospitable climate. An 


hospitable business climate is, therefore, a "necessary" cause; whether it is 


La ° ° i? . . ° . e ° . ° 
a ‘sufficient’ cause for stimulating industrial innovation is a moot point. 


The Government has clearly stated that the further stimulation 


Of industrial innovation iS an opqgece1ve OF national policy, sWe are 
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asked how this can be done. If, as a matter of policy, the Government 
deems financial stimulation is in order, we suggest the replacement of 
all current alphabet programmes by a tax write-off mechanism. More 


explicitly: 


From the viewpoint of most industries, tax benefits (at a 
proper level of inducement) offer the most desirable form of general 
incentive for the performance of R & D. The following tax incentives 
for the encouragement of R & D and innovation in industry are recom-— 


mended to replace all current programmes: 


sy Retain the concept of an IRDIA credit system for capital 
expenditures. Availability of modern research equipment can 
greatly increase the productivity of an industrial laboratory, 
and increasing such capital expenditures should be the goal of 
incentive programmes. Such expenditures should be incorporated 
as part of corporate tax reporting rather than continuing as a 


"grant". (See following paragraph.) 


2% All incentives should be managed through a tax credit approach - 
i.e., allow a tax deduction equivalent to X% of current R & D 
expenses while retaining the present 100% business expense 
write-off. A rebate through a Federal granting process would be 
applied for a company in a loss position and would be restricted 


to Canadian-owned companies with an annual turnover below 


$1,000,000. 


The Make-or-Buy programme, in which Government arranges to purchase 
selected R & D requirements, should remain at the 100% level, as 


would be usual for any purchase of services. 
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3. Initiate a tax-free holiday for innovative products developed 
and manufactured in Canada, for the first five years of 
profitable operation. (We recognize that this and the following 
suggestion will present considerable difficulties in definition 
and administration. We would be happy to work with government 


officials to attempt to solve these problems.) 


4. Allow income from patents, from licences or from technical 
assistance to be tax-free in the first five years and be 
taxed at one half of the corporation tax rate for an additional 
further five years. Individuals should receive the same 


EXEATMENE . 


Dic Support should be provided for other parts of the innovative 
process such as prototype construction and testing, process and 


product improvement and market exploration and initiation. 


In comparison with existing incentives (including IRDIA), we 
believe the above recommendations would greatly simplify procedures in both 
government and industry, would provide greater stability in the investment 
climate and hence stimulate longer-range commitment to R & D, would enhance 
ageressive marketing for technological products and technology and, if the 
X% is high enough, would generate a higher level of investment in R & D 


Tne Gamadaye 


Because these suggestions are substantially different from 
current approaches to financial incentives, we wish to expand on the basis 


for our suggestions: 
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Granted that R. & D. is a function which contributes to the 
profitability of an enterprise (and there is no other reason 
for its existence), too many narrow conceptionsHot: itseroe 
are structured in the present incentive programmes. Businesses 
which conduct R. § D. are pragmatically sensitive to the 
options open to them as to how their technical effort should 
be deployed and at what level. Usually this results in the 
best choices - or they go out of business. Therefore, an 
enterprise (or a whole industry) will approach improved 
profitability through R. §& D. in various ways. For one, the 
portion of its resources to be allocated to better corporate 
performance might be attuned to programs resulting in more 
competitive costs - either over a particularly low profit 
period, or even as a long-term approach necessitated by any 
kind of business it is in and the environment in which it is 
operating., It -may decide; in addition} tothold Re-geDs ata 
constant level and not embark on new product activity. For 
another, the enterprise might be one where product turnover 
is high and opportunity lies mainly in new products with only 
modest technical defence of the existing product.line being 
undertaken. Both approaches to R. §& D. are equally valid in 
promoting profit security - and, correspondingly, both are 
equally vital to the ongoing health of the national economy. 
We believe that Canadian business is healthily motivated by 
these practical concerns and that collectively one would find 
little disagreement amongst research managers from other 


countries about these principles. 


iWeb 
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The general incentive which we are suggesting, should, then, be avatlable 


to all companies irrespective of the "kind" of R & D they are carrying out. 


A general incentive for industrial innovation can probably be most 
efficiently administered through a tax credit approach, and in 


this regard we make these points: 


(i) A tax credit approach is readily compatible with the 


tax deduction of other corporate costs; 


(ii) It avoids the cumbersome procedures of grant 


applications; and 


(iii) Unlike discretionary grants administered by Orders- 
in-Council, it gives greater assurance of continuity 
which is necessary if plans to escalate or to make 
a long-range commitment of research and development 
are to be soundly based. We believe that the tax 
credit "X'' should be something like 35% of R. §& D. 
expenditures for the proposal to be effective. We 
suggest this figure because we estimate it would 
create no greater revenue loss than the government 
expenditures for existing incentive programs. In 
addition the base year concept should be eliminated, 
thus removing financial incentive inequities 
associated with an unavoidable static level of 


effort. 
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The principles which we have developed through this brief stress that the 
financial incentive program will be most effective when combined with 
implementation of policies and actions which will improve the economic 


climate. 


Dye Make-or-Buy Policy 


The Federal Government Make-or-Buy policy on research and 
development has the objective of a progressively larger portion of govern- 
ment-funded R. & D. being carried out by industry with the result of 
Breuer nenins Canada's industrial capability and hence its competitive 
position. It can be used to build up selected sectors of industry which 
the, Government considers important. We*believe that this objective ts 
particularly applicable in those areas where the missions of the govern- 
ment department match the missions of the industrial sector, such as in 
communications and transportation. In future, this may also be true in 
fields such as energy as increased emphasis is placed in these areas by 
national need and hence by government. On the other hand, it is un- 
reasonable to expect that the Make-or-Buy policy can have a meaningful 


influence on those industries which do not have a commonality of interest 


with government missions. 
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To-date, the Make-or-Buy policy has not been particularly 
effective since most of the contracts have been small in magnitude 
($20,000-30,000), have been principally for services, studies for infor- 
mation gathering or surveys and have not been related to the development 
of technology. The majority of the contracts have been let to univer- 
sities, service industry and individuals. As a result, there exists 
the under-lying danger of creating a long-term dependency on government 
contracts amongst the universities and small consulting firms. The 
recent trend is, however, encouraging with sizeable, technology-producing 
contracts being let in larger numbers to secondary industry. To make 
the Make-or-Buy policy more effective, it is necessary that more complete 

’ programmes be allocated to industry. This approach will require improved 
coordination of activities by government and industry on a continuing 


basis and as discussed in sections:.IIL and VIL of this) brief. 


Initially, government priorities need to be identified and 
articulated to industry through briefings set out to: - 
(a) outline the long-range missions of the various 
government departments ; 
(ie) describe the planned "in-house" activities; 
(iii) set out annual "contracting out''objectives; 
(iv) describe the type and quality of R. & D. to be 
contracted out. 
Re-distribution of current funds for Federal missions involving 
R. & D. may be necessary depending on the specific national programmes that 


are identified. 
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It is further recommended that: 


= The budget for contracting out to Canadian industry be 


specifically identified. 


- The contracting out approach encompasses, as part of the 
planning process, contracts for detailed planning and feasi- 


bility studies and pilot projects related to the above missions. 


- Incentives be provided for directors and managers of govern- 


ment departments and establishments to contract out. 


- The terms and conditions of the contracts be such as to 
encourage industry to exploit the results in as short a 


period as feasible. 


- A central government agency be given responsibility to ensure 
that the program plans and objectives are initiated and to 


audit progress and departmental performances. 
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IX ESTABLISHMENT OF PARLIAMENTARY COMMITTEES ON SCIENCE AND TECHNOLOGY 


In Canada, legislators insufficiently understand how science and 
technology function and how they inter-relate with the economic and social 
development of the country. On the other hand, scientists, engineers and 
technologists are not fully aware of the processes and milieu of parliament 
and government, and therefore of the manner in which their own ideas and 


developments can be best presented, understood and given serious consideration. 


In order to help overcome the above problems, we recommend the 
establishment of parliamentary committees on Science and Technology, and, 
eventually, an Association of Parliamentarians, Scientists and Engineers. 
ie Standing Committees of the Senate and House of Commons on Science and 

Technology. 

We believe each House of Parliament should establish a Standing 
Committee on Science and Technology. They would have the responsibility 
for examining the policies, estimates and expenditures for the total 
government science and technology budget (currently spread over a variety 


of committees -— defence, public works, miscellaneous). Such committees would: 


(a) force greater visibility into the government science and technology 
budget; 

(b) give greater public attention to science and technology and its 
role in the development of Canada; 

(c) help Canadian members of parliament develop a greater expertise in 
science and technology matters; 


(d) create a focus where public pressure (through the members of the 
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House of Commons) can be brought to bear on matters related to 


science and technology. 
2. . Association of Parliamentarians, Scientists and Engineers. 


According to the Senate Committee’s recommendation* this would 
be a relatively large association consisting of interested members of the 
House of Commons, the Senate and representatives from scientific and 
engineering associations and possibly other bodies. It would meet 
periodically when Parliament is in session for the purpose of presentations 
on and discussions of relevant scientific and technological subjects. 
Similar committees ae been functioning in Great Britain and in Sweden 
for some time. No formal legislation is required for formation of such 


a committee, only the will on the part of the concerned organizations. We 


would support such a move. 


* A Science Policy for Canada, Vol. 3, Recommendation p. 749. 
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APPENDIX “34” 


Pharmaceutical Manufacturers Association of Canada 
Association Canadienne de VIndustrie du Médtcament 
Tel. (613) 236-9993 Telex 053-3122 


W. M. Garton, President 


January 29th, 1976. 


Hon. M. Lamontagne, 
The Senate, 
Parliament Buildings, 
Room 575-F, 

Ottawa, Ontario. 


Dear Senator: 


Re Scr encesroliey 


In reply to your kind invitation dated October 14, 1975, we are pleased 
to send you the comments of our Association relative to the modified 
terms of reference of the Canadian Senate Special Committee on Science 
Policy. You may remember that on the first of May 1974, we submitted 

a voluminous analysis of volume 3 of your report following our comments 
of October 20th, 1972 on your previous report. 


We are attaching to this letter a copy of our previous recommendations 
which do not seem to have met with much favor since we have not been 
able to detect any sign of their implementation nor indeed do they 
appear to be reflected in your committee's report of July 10, 1975. 


However, this time we intend to be brief and to the point. 


The Canadian government's Science Policy, as it affects research in the 
pharmaceutical industry, appears to be relatively negative. 


Our industry is the most research intensive manufacturing industry in 
Canada by most economic standards. The annual amount of research and 
development expenditures which were estimated to be $1.7 million in 
1957 have gradually increased to an estimated $24 million in 1973. The 
pharmaceutical industry's research and development expenditures in the 
past ten years have amounted to over $185 million, a not inconsiderable 


amount for an industry where annual sales in 1973 were in the order of 
$400 million. 


Bureau 1110 
atau 1417 Ouest, Ana 
' site, RAPS Ottawa, Ontario, 5 
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Hon. M. Lamontagne, 
January 29th, 1976, 
Page 2. 


The pharmaceutical industry in Canada employed in 1973 more than 800 

persons in research and development activities; of all Canadian industries, 

it employs one of the highest ratios of research and development scientists 
per thousand employees - 38 compared to 7 per thousand for industry in general. 


In these days when many agencies are looking for government largesse, it 
is refreshing to note that research in the pharmaceutical industry is 
mostly self-financed. This industry has the highest ratio of company 
financed R & D expenditures to net sales of all Canadian industries. Only 
3.5% of pharmaceutical R & D comes from government grants while all other 
industries average 15 per cent. 


Another interesting point is that the pharmaceutical industry is first 
in Canada in terms of research expenditures as a percentage of sales - 
6.8% relative to 1.5% as the average of all industries. 


The pharmaceutical industry has a R & D to profits ratio of over 50% 
but the Canadian industry average is less than 10%. 


One would think that with al] these points in its favor, the pharmaceutical 
industry would be in excellent terms with the Canadian government and 
looking forward to continued productivity, innovation and prosperity. 


Unfortunately, such is not the case. 


From 1964 to 1969, the R & D scientists and engineers per thousand employees 
which was 42 in 1969 dropped to 38 in 1971] and the preliminary results 
from 1972 and 1973 indicate that the downward trend is continuing. 


The main cause of this changed situation is the considerable disincentive 
to research in the pharmaceutical industry which exists since 1969 when 
the government modified the Patent Act to prevent, for all practical 
purposes, an innovative company from benefiting from the fruits of its 
research. This is achieved through the granting as a matter of right 

of compulsory licenses to use any patent issued on drugs in Canada. To 
understand the importance of this decision, it is useful to know that 
product patents are not available for drugs in Canada and that only 
process patents are issued; furthermore, the royalty granted on these 
compulsory licenses is extremely low - on the order of 4% of the licensee's 
selling price. 
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Hon. M. Lamontagne, 
January 29, 1976, 
Page 3. 


The insecurity resulting from what was apparently a policy to depress 
this research intensive industry had a serious effect on the morale of 
our employees and a sobering effect on our shareholders. The fruits 

of research are now being gathered by those who did not participate 

in it and who can therefore sell their products at a price inconsistent 
with the up-keep of a research establishment. 


This ability of imitative companies to undercut the price of pharmaceuticals 
has been encouraged by federal-provincial agreements on health care whereby 
the payment of pharmaceutical services to the socially assisted segments 

of the population are contingent upon the dispensing of the lowest cost 
product available. 


In effect, the government is issuing licenses to expropriate the industrial 
and intellectual property rights of the research-oriented industry to reduce 
thescest of kts social) programs: 


We respectfully suggest to your committee that it should start discussing 
and studying cases in the real life environment. It has been our impression 
that up to now it has worked to establish the theoritical model upon 

which to recommend criteria to government for the implementation of its 
Science policy. We suggest that unless practical, tangible cases are 
Studied now, the situation will have changed so much that the assumptions 

On which the recommendations were based will not be valid any more. 


We respectfully urge your committee to recommend that the federal government 
state clearly and publicly its policy towards the future of the research- 
oriented pharmaceutical industry. We appear to be unwanted in Canada. 

We should be told clearly if research and development are not to be 
considered as a factor in establishing the price of our products in Canada. 


The innovative pharmaceutical industry is becoming more and more unstable 
and unprofitable through government plans which certainly makes the research 
climate most unfavorable for the establishment of long-term goals and the 
construction at considerable cost of pharmaceutical research establishments. 


We hope you may find it within your terms of reference to recommend that 
the Patent Act be modified with a view to removing the discrimination with 
which research in our industry is faced. It is our firm belief that the 
Canadian scientific community will otherwise be the loser. 


We will be pleased to discuss these matters with you at your convenience. 


Respectfu SubIm tted, 


Major General IAM. Garton (Ret'd) 
President. 
Encts. 
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RECOMMENDATIONS 


PMAC would like to conclude this commentary with the following recommendations: 


t. That recognition be given to the importance of the development of new 
drugs, by reason of the soctal and economic benefits which they confer, 
and that the Canadian pharmaceutical industry be encouraged to play a 
Larger and more dtrect role in this process than they have been able 


to do tn the past. 


2. That research, development and innovatton be encouraged within the 
pharmaceutteal industry by tmprovement of the climate tn whitch such 
acttvittes are to be carrted out in Canada ("a re-ortentation or re- 
tooling of some of the policy inst paenrouye Spectfically, PMAC 

recommends reviston of section 41 of the Patent Act, particularly with 

respect to encouragement and protectton of the Canadtan parttctpatton 
tn the tnvention, or the establishment of a system of royalttes which 
would compensate for the total cost of the tnnovative process defined 
as "a consctous sequence of events covering the whole process of 
ereating and offering goods or services ee etther new or better, 
A 


or cheaper than those prevtously avatiable". 


(2) Hon. Jean-Luc Pepin, "Notes on Industrial Strategy for Canada", 
Canadian Chamber of Commerce Annual Meeting, Ottawa, September 20, 
O72, 


(2) The Science Council of Canada, The Canadian Forum, June, 1972, p. 27. 
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(ii) 


3. That encouragement be directed towards general increases tn research 
and innovative capacity and towards misston-ortented projects, whitch 
would inelude joint industry-government ventures or contract research. 
The preferred financial support for the general phase should be tax 


ineentives, although grants may be appropriate to partteular sttuattons. 


4. That in the total public interest certain research activities, related 
to the drug tnnovative process, such as cltntecal pharmacology and the 
study of btoavatlabiltty, recetve more attention from governmental 
funding agenctes tn the future than they have up unttl now, and that 
the government, untversittes and industry establish, in co-operatton, 
a erash program for tratning and research in these fields with the 
objective that an inereasing amount of thts type of research be done 


in Canada. 
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SCIENCE POLICY FOR CANADA 
A Review 
by the 
Pharmaceutical Manufacturers. Association of Canada 
of Volume 3 of the 


Senate Special Committee on Science Policy 
(Lamontagne Report) 
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SUMMARY 


In the Introduction to this review of Volume 3 of the Report of the Senate 
Special Committee on Science Policy, PMAC identifies three themes as 

emerging from the report: 1) the connection between basic and applied 
research is not a continuum; 2) the most efficient method leading to 
innovation is the demand-pull principle associated with cost-benefit analysis; 
and 3) the best organizational model for science policy in Canada is the 
concerted action model. The review discusses these three themes, with which 
PMAC is, for the most part, in agreement. Concerning the concerted action 
model in particular, PMAC argues for the necessity of a high degree of 
flexibility in its application. 


The review then goes on to describe briefly the recommendations of the 
Special Committee as they relate to the establishment of science policy in 


Canada. 


Finally, each recommendation is examined and commented upon in some detail. 


Several points are enphasized by PMAC in this review: 


1) The Science Council should have a young active representation, 
coming predominantly from the industrial sector. 
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2) Additional funds for the Medical Research Council are urged, 
particularly if the area it is to support is to include al] 


the Life Sciences. 


3) The importance of consistency between the non-spending 
instruments of policy, particularly in the regulatory area, 
and the establishment of a science policy is stressed, and 
the pharmaceutical industry is presented as an example of 
how lack of such consistency has been a barrier to a successful 
development of its innovative potential in Canada. 


4) PMAC argues against what is characterized by the Special 
Committee as the "threat" of large multinational corporations, 
and points out that lack of government policy is the prime 
reason for Canada's being a “branch-plant" economy. PMAC 
considers that, inter alia, government should stress even 
more than it has in the past, the right of a Canadian affiliate 
to develop export markets for any new product resulting from 
government-aided R & D effort. 


5) PMAC is critical of the role assigned by the Special Committee 
to the Royal Society and SCITEC as the chief sources of extra- 
governmental information and advice to the Ministry of State 
for Science and Technology. This is because, although PMAC 
recognizes the need for such an outside source, it doubts 
whether either the Royal Society, or SCITEC, as presently structured, 
represents a broad scientific and engineering constituency. 


6) PMAC emphasizes the need for fiscal autonomy for special 


advisers to governmental agencies, if their advice is to be 
truly independent. 


Published under authority of the Senate by the Queen’s Printer for Canada 


Available from Printing and Publishing, Supply and Services Canada, Ottawa, Canada K1A 0S9 
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PROCEEDINGS OF THE 
SPECIAL COMMITTEE OF THE SENATE ON 


SCIENCE POLICY 


The Honourable MAURICE LAMONTAGNE, P.C., Chairman 


Issue No. 20 


THURSDAY, AUGUST 12, 1976 


Twentieth Proceedings on: 


The Study of Canadian Government and 


“STS. other expenditures on scientific activities 
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(Witnesses and appendix: See Minutes of Proceedings) 


THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 
The Honourable Donald Cameron, Deputy Chairman 
and 


The Honourable Senators: 


Asselin Hastings 
Bélisle Hicks 

Bell Lang 

Blois Manning 
Bonnell Neiman 
Bourget Riel 
Buckwold Robichaud 
Carter Rowe 
Giguére Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
Grosart Yuzyk 
Haig 

27 Members 


(Quorum 5) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


20: 


Minutes of Proceedings 


Thursday, August 12, 1976 
(30) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 2:35 
p.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Buckwold, God- 
frey, Lamontagne and Yuzyk. (5) 


In attendance: Mr. Philip J. Pocock, Director of Research, 
and Jacques Ostiguy, Chief of Administration. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses from The Royal Society of 
Canada were heard: 


Dr. J. Larkin Kerwin, 

President of the Royal 
Society of Canada, 

Rector, Laval University; 


Dr. W. Bennett Lewis, 
President, Academy of Science 

of the Royal Society of Canada, 
Professor, Queen’s University; 


Dr. S. Delbert Clark, 

Past President of the Royal 
Society of Canada, 

Professor, University of Guelph; 


Dr. Donald G. Hurst, 

Fellow of the Royal Society of 
Canada, 

Executive Director of the 
Royal Society of Canada; 


Dr. Donald J. LeRoy, 

Fellow of the Royal Society 
of Canada, 

Principal Research Officer, 

National Research Council 
of Canada. 


On Motion by the Honourable Senator Bell, it was 
Agreed that the brief presented to the Committee by the 
Royal Society of Canada be printed as an appendix to this 
day’s Minutes of Proceedings and Evidence. (See Appendix 
No. “35”’) 


Dr. Kerwin made an opening statement. The witnesses 
then answered questions put to them by Members of the 
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Committee. 
At 4:07 p.m 


. the Committee adjourned until the call of 


the Chairman. 


ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Thursday, August 12, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 2.30 p.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, this afternoon I 
must declare a conflict of interest, but this is not the first 
time that this committee has faced this situation. I might 
say that I have a double conflict of interest in the sense 
that Iam a member of the Royal Society, and this year the 
Royal Society is honoured to have as its president the 
rector of the University of Laval, where I have taught for 
quite a number of years and from which university I have 
an honorary degree. So at this stage I want to declare my 
interest. 


We are very proud indeed to have the Royal Society with 
us today, and Dr. Kerwin, who is on my right, is the new 
president of the Royal Society and is at the same time the 
rector of Laval University. So I would ask him at this stage 
to introduce the rest of the delegation. 


Dr. J. Larkin Kerwin, President of the Royal Society of 
Canada; Rector, Laval University: 


[Translation] 


... Thank you, Mr. Chairman. I am pleased to have with 
me Professor Del Clark... 


[Text] 


who is the immediate past president of the Royal Society 
of Canada and a professor at Toronto. Also I have on my 
right Dr. Bennet Lewis, president of the Academy of 
Science of the Society; Dr. Don LeRoy, who is a principal 
research officer at the National Research Council of 
Canada; and then Dr. Don Hurst, on my far right, who is 
the executive director of the Royal Society. 


The Chairman: Thank you very much. Now we have the 
perennial problem of the printing of briefs and submis- 
sions to our proceedings, and I would propose that the 
letter I received as chairman of the committee from the 
past president, Dr. Clark, and annex No. | to this letter and 
annex No. 2, with the exception of the enumeration of 
international non-governmental organizations, be printed 
as part of the proceedings; that is to say, as an appendix to 
the proceedings of today. 


Senator Bell: I so move. 
Senator Godfrey: Seconded. 


The Chairman: Carried. 
(For text, see Appendix No. “35”’) 
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[Translation] 


The Chairman: I understand, Dr. Kerwin, that you have 
a statement to make? 


Dr. Kerwin: With your permission, Mr. Chairman, I do 
indeed. First, I should like to thank you and the members 
of your Committee for inviting us to come and discuss 
with you the present state of science in Canada. The Royal 
Society of Canada is extremely interested in the subject, 
and the activities of our three academies over the last few 
years have reflected our interest in and the priority we 
give to this particular question. 


In response to your letter and your questions, I am sory 
to have to tell you that the last few years have generally 
been disturbing and even alarming ones for us. 


The great debate on science policy in Canada has, frank- 
ly, produced little in the way of concrete and interesting 
results. The grant-giving agencies that you recommended 
have not been set up, and the existing agencies have grown 
weaker. There has been a considerable decline in the 
amount of support given to science outside the government 
context. The situation for science in Canada is poor. In 
addition, Mr. Chairman, the country is already feeling the 
effects on a human scale. The reservoir of talent that we 
need to face the social and economic challenges of the 
future has been depleted. It is most unfortunate, in these 
times, to find that scientists are expending all their efforts 
on trying to maintain their present staff allotments rather 
than on preparing for the future. 


In short, after five years the Society finds that Canadian 
policy on scientific development has taken a backward 
step. 


[Text] 


In our presentation today the Society does not intend to 
take up again the over-all question of science policy. Its 
views as presented to the Senate committee some years ago 
still hold, by and large. Rather we propose to review the 
state of those recommendations which you made and 
which concern the Society in a direct way and then we 
wish to make three specific ad hoc recommendations of our 
own which would improve, in our view, the present sorry 
climate for science in Canada. 


Of the five Senate committee recommendations which 
touched on the Society directly, one concerned its desirable 
role as coordinator of Canada’s activities in international 
non-governmental science. In most countries this is indeed 
one of the usual roles of the National Academy. Since the 
Senate committee report the Society has worked vigorous- 
ly and constantly towards this purpose. Its committee on 
international affairs has proposed several mechanisms 
whereby the Society might assist in the management of 
these complex dossiers. One important factor necessary to 
the fulfilment of the Senate committee’s recommendation 
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is the need to obtain the co-operation and consent of the 
various disciplinary groups in the country. To this end the 
Royal Society convened about a score of these groups last 
spring, and proposed a co-operative scheme whereby they 
and the Society could take over the responsibility for one 
part of the organizations, those non-governmental units 
covered by the ICSU umbrella and which is presently 
handled by a committee of the National Research Council. 


The Chairman: I am sorry to interrupt, but Senator Bell 
raised a grievance yesterday, and quite properly so about 
the use of these initials. Would you explain to us what 
ICSU is? 


Dr. Kerwin: ICSU is an acronym for the International 
Council of Scientific Unions, and it has been described as 
the scientific arm of UNESCO. It is the umbrella organiza- 
ton which groups together in a federation all of the scien- 
tific unions. Now a scientific union in turn is a grouping, 
for example, of all the chemists from the various developed 
countries into one union. There is another one which 
groups the physicists and another which groups the astro- 
nomers, another for the mathematicians and so on. There 
are about 35 of these groups which are in turn federated 
into ICSU and through ICSU they do a lot of work for 
UNESCO and plan international science. Well, Canada 
belongs to most of these unions and the coordination of it 
all is presently handled by a committee of the National 
Research Council, and it is this particular group which 
covers the pure sciences; it does not touch, by and large, 
the applied sciences and a number of others. This group of 
pure sciences is the one that the Society is presently 
concentrating its efforts on. 


This proposal that we discussed at this meeting is now to 
be submitted to the assemblies of the various Canadian 
disciplinary groups and the few replies that we have 
received to date—because these meetings usually have not 
usually been held—have been favourable. The Royal Socie- 
ty is also prepared to act in other fields of non-governmen- 
tal science in co-operation with the existing associations 
whether they be of the medical sciences, the biological 
sciences, the engineering sciences or others and also the 
social sciences and the humanities as evolving circum- 
stances may permit. It has already assumed responsibility 
for Canada’s participation in the International Science 
Foundation which is based in Sweden, and therefore on 
your first recommendation we report very definite 
progress. 


In the second recommendation the Senate committee 
expressed the desire to see better liaison between the 
Parliament of Canada and the scientific community. Our 
society is in agreement with this view. It has itself held a 
preliminary meeting with some of the members of Parlia- 
ment and has learned with satisfaction of SCITEC’s— 
which is the Federation of Scientific and Technological 
Associations of Canada—plans to meet with some members 
of the House of Commons. The Royal Society now plans to 
invite representatives of the Senate, the House of Com- 
mons and SCITEC to discuss with it further ways of 
implementing this recommendation. We hope to arrange 
for such a meeting in the coming fall. 


In a third recommendation the Senate committee sug- 
gested that the Royal Society and SCITEC be recognized 
by MOSST, the Ministry of State for Science and Tech- 
nology, as the spokesman for Canadian science. In fact 
liaison between the Society and MOSST has been 
increased and has been useful and cordial. We understand 
that the same is true of SCITEC. However, we must reiter- 


ate in this context that the Society does not consider that it 
can speak for Canadian scientists as such. Rather it acts as 
a convenient and effective channel for transmitting the 
views of scientists, particularly on interdisciplinary mat- 
ters and on questions which interface the natural sciences, 
the social sciences and the humanities. 


[Translation] 


Mr. Chairman, your fourth recommendation of direct 
concern to the society was that the Ministry of State for 
Science and Technology should deal with the Royal Socie- 
ty in accordance with the policy governing the granting of 
contracts. Considerable progress has been made in acting 
upon that recommendation, for the Society was granted an 
initial contract by the Ministry, formed a planning com- 
mittee, appointed an executive director and increased 
office staff. We have submitted thirty-three contract pro- 
posals to the Ministry on various aspects of science as it 
affects Canadian life in general and, through the Ministry, 
we have helped to allocate these contracts to all the depart- 
ments and services involved. We have already started 
negotiations with departments on some of these proposals. 
In short, your Committee’s fourth recommendation has 
been acted upon. 


The Senate Committee also recommended that the Royal 
Society and the Association of Scientists, Technologists 
and Engineers of Canada (SCITEC) should receive grants 
for support purposes from the government. This is, of 
course, a sensible recommendation which the Society fully 
supports and which, we hope, will be followed up on the 
scale indicated here. We should point out in passing that, 
although the financing of certain projects by contract is to 
be commended, it cannot in itself take the place of financ- 
ing through a regular grant system such as the one you 
have recommended. 


In short, Mr. Chairman, it is clear that the Royal Society 
of Canada has, to the extent that it can take initiatives in 
such matters, vigorously followed up the Committee’s 
recommendations. 


[Text] 


Having made this report, Mr. Chairman, I would like to 
turn now very quickly to three specific ad hoc recommen- 
dations which the Royal Society wishes to make in view of 
the present alarming context of Canadian science. 


The first concerns the scientific base built up in Canada 
over the past two generations. This base is necessary in 
order to have the necessary scientific and technological 
expertise required to achieve national goals. This base is 
necessary even when we are importing technology, if we 
are to get optimum use out of the imports. It is this base 
which has been and is being eroded over the past few 
years. The Royal Society recommends that this base be 
maintained. The recommendation implies that the effec- 
tive reduction in purchasing power for research and de- 
velopment be stopped and that equipment be maintained 
and renewed in normal fashion. 


[Translation] 


On this matter, Mr. Chairman, I would like to point out 
that the present situation is not new, and in fact dates back 
more than 200 years. I have here a book on the siege of 
Quebec City in 1759 containing the manuscript reports of 
three eyewitnesses. I would like to read to your what 
happened during the siege of Quebec City. 
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Senator Lamontagne: When the English came. 


Dr. Kerwin: Just before. It was feared that the English 
would, with the help of their pilot boats, be able to sail 
their ocean-going vessels as far as Quebec City. It was 
known that “off the Ile d’Orléans there was a passage 
called La Traverse, which was difficult of access”, and 
accordingly the followinG decisio was made—and I quote 
from a Quebecer’s eyewitness report of the events of 1759: 


Council was then held to consider such obstacles as 
could hinder the enemy in the waters; the decision was 
made to float two or three large merchantmen down to 
the place called La Traverse, which, all our sailors 
boldly claimed, was not even 100 fathoms wide; success 
was certain, they said, because only one vessel could 
pass through ata time. 


As a precaution, scouts were sent to take soundings 
of the passage. They reported that it measured 900 
fathoms across and that almost an entire fleet could 
pass through at one time. This caused as much surprise 
as did the news of the enemy’s arrival, so great was the 
government’s ignorance even of events taking place 
ten leagues from the capital. 


Mr. Chairman, these words could be applied without 
alteration to several of today’s issues. If I may continue, 
the officer of the port of Quebec was criticized for not 
having known the width of the passage. He replied—and I 
quote—: 


....that in truth he had not sounded the passage for 
twenty-five years, but that the last time he had pro- 
posed to do so, he had been denied the necessary sums. 


That, Senator Lamontagne, was two hundred years 
agorne 


[Text] 
Senator Godfrey: The English will be grateful for that. 


Dr. Kerwin: A little later, in fact, the English admiral 
did sail his entire fleet abreast of the St. Lawrence as 
predicted. 


The Chairman: If we had had the proper research at 
that time we would not need to separate! 


Dr. Kerwin: Our first recommendation implies that this 
country must maintain its scientific base in order that it 
will not be caught in ignorance when crises arise, whether 
it be swine flew, energy or the arrival of a new British 
fleet! 


Our second recommendation concerns the granting coun- 
cils, NRC, the Medical Resoarch Council, Canada Council, 
and the other traditional grant sources, such as were the 
Defence Research Board, the Atomic Energy control Board 
and several granting ministries. In latter years their vari- 
ous responsibilities have been in part reallotted, but the 
overall research budget which they administered has fallen 
badly behind inflation, as we have been reminded every 
week for the last two years. The Royal Society of Canada 
recommends that this budget be restored to the operative 
agencies; that is, that the purchasing power of, say, three 
years ago be restored to the ensemble of grantees and 
maintained until the return to a period of normal growth. 


Our third specific recommendation concerns the effi- 
ciency of research in areas of concern to major national 
goals. The Society recommends that several such goals be 
specified and that a number of laboratories or centres be 


designated or created corresponding to them, and charged 
simultaneously both with carrying out research pertinent 
to these goals and with co-ordinating other federal govern- 
ment research in the field. Such laboratories or centres 
will thus become the speific focus for research for each 
specified goal. Many such goals have been suggested by 
other groups, such as the Science Council, and the subject 
is well documented. Several are presently the object of 
major research efforts. Our recommendations seek to 
achieve better co-ordination and increased priority. Such 
areas of study might include the forecasting of climatic 
changes for the medium and long range, the management 
of the continental shelf, the further development of forest 
resources, and so on. 


[Translation | 


Senator Lamontagne, the Royal Society of Canada hopes 
that the debate on Canada’s science policy and scientific 
structures will lead in the very near future to the designa- 
tion of specific national goals, to adequate financing of the 
research required to attain those goals, and to the mainte- 
nance of the scientific base needed to meet new challenges. 


Mr. Chairman, we have not come with the intention of 
submitting to you a vast amount of information and pre- 
senting a summary of our ideas on all the problems facing 
science in Canada. In view of the stage which your Com- 
mittee has reached, we felt that you would find it more 
useful if the number of new suggestions were kept to the 
minimum. We have therefore limited ourselves to a report 
on the five recommendations and to three suggestions 
which were provoked by the critical period through which 
scientific research in Canada is now passing. 


My colleagues are ready, Senator Lamontagne, to give 
you additional information, to shed further light on my 
statements, and, of course, to answer your questions. 


The Chairman: Dr. Kerwin, I first have a request to 
make. I would very much like to have a copy of the book 
from which you quoted a few moments ago. 


Dr. Kerwin: You shall have it next week. 


The Chairman: I should also like to congratulate you on 
the brevity of your presentation. We have had reports and 
papers of 800 or 900 pages, and I must say that in terms of 
the objectives of our inquiry, these interminable reports 
are not very useful to us. I therefore admire your conces- 
sion and the way you concentrated on the major questions. 
Without more ado, 


[Text ] 


I should like Senator Buckwold to start the question 
period. 


Senator Buckwold: Thank you very much, Mr. Chair- 
man. I am sure I speak for all senators in thanking the 
president for his presentation. 


My first question will be a general one. Over and over 
again we hear the word “crisis.” Here I quote your closing 
statement. We hear about the present sorry climate for 
science in Canada; we are relating it to some drop in 
expenditure, which is significant, but nevertheless certain- 
ly a lot of money is still going into scientific research and 
development. I wonder whether you could be a little more 
explicit about what you mean by “crisis”. Are we getting 
fewer students at universities moving into the sciences? Is 
the “brain drain” continuing? If students do graduate, are 
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they able to get employment in their respective disci- 
plines? I would like to hear a little bit more about this 
crisis, other than just a general statement. 


Dr. Kerwin: I can give you two aspects of the reply, and 
my colleagues can certainly add to it. On the specific level, 
in almost every university in Canada you will find situa- 
tions similar to that of my own. We have had to dismiss 30 
of 80 technicians working on research projets in our Facul- 
ty of Science and Engineering. We have had to stop the 
recruiting of 30 researchers whom we had intended to 
place on projects for the year starting in September. I am 
speaking of PH.D. level recruiting that we intended to do. 
This summer we have lost three of our younger and more 
brilliant engineering professors, who had wished to under- 
take a career in research, but we had to tell them that the 
projects they had in mind just would not bear financing; 
there was no question of getting any money for them. This 
answer concerns people. We have been fortunate in obtain- 
ing for Canada over the past few years a major—although 
not one of the largest in the world—nuclear accelerators, 
called Triumph, and we are very fortunate to have done so. 


Senator Buckwold: That is in Vancouver. 
Dr. Kerwin: In Vancouver. 
Senator Buckwold: They have got one in Saskatoon too. 


The Chairman: Buckwold 
Saskatchewan. 


Senator comes’ from 


Senator Godfrey: From Saskatoon. You ought to have 
guessed that. 


The Chairman: Not Saskatchewan, Saskatoon. 


Dr. Kerwin: I am intimately familiar with both the old 
Betatron of Saskatoon, from which Mr. Katz got more 
mileage than any other North American physicist, and, of 
course, the linear accelerator, some years ago, and it was 
my privilege to be on the visiting committee that inspected 
it several times. Installations such as those at Saskatoon 
are small. There are several in many Canadian universi- 
ties. It is only Triumph that puts us in the forefront of 
nuclear research at the present moment. It was usually 
understood, and at least hopeful, that tnere would be an 
eastern Canadian facility developed, and plans for one 
have gone very far indeed. All the people involved in it are 
now rather resigned to the fact that they will not see this 
facility, so this very important nuclear physics community 
of the eastern Canadian universities is turning to other 
matters. 


Another point in support of the crisis attitude is the fact 
that at my university the graduate students in engineering 
have just about disappeared. The reason is that we cannot 
support them, wheras industry is offering them normal 
salaries for the present economic climate of the country. 
This means that they can be hired at $15,000 to $17,000, just 
out of university, as engineers in industry, and even in 
some government ministries. We can offer them only about 
$7,000 or $8,000 for staying on as graduate students to get a 
masters degree, and when they do get a masters degree it 
does not count all that much in their salaries, so they 
figure they are losers. 


Beyond that, we cannot finance new projects, and the 
old projects that we worked up several years ago are now 
beginning to have all the juice drained out of them; and the 
thesis topics that we can assign, with old projects and old 
equipment are not all that interesting. Therefore, the 


graduate school ranks in our School of Engineering have 
thinned out practically to the vanishing point. Those are 
specific examples. 


The second part of my reply would be more general. I 
refer to the recently issued report of the President of the 
National Research Council, at the beginning of which you 
will find several graphs and diagrams, commented on by 
Dr. Schneider, which compare the effective purchasing 
power that Canada has put into research and development 
this year with the previous years, and all of the curves are 
going down drastically. I am sure you have this report, and 
this is very definite evidence that we have cut our purchas- 
ing power by the order of 50 per cent over the past few 
years. 


On the industrial side, we have seen the closing of the 
research labs of RCA Victor of Montreal. This was one of 
the few industrial labs that we had in French Canada, 
carrying out fundamental research, and now it is closed. 


Senator Godfrey: I would like you to explain the reason 
for RCA Victor closing down. I saw that in the paper and 
was very disturbed about it. 


Dr. Kerwin: I am not certain. 


Senator Godfrey: Is it the fault of government policy? Is 
there anything we could have done about that? 


Dr. Kerwin: I think the prime reason was no doubt a 
decision made by the parent company in the United States, 
but the climate for research and the ability to co-operate 
with university laboratories as they had in the past had 
fallen off a great deal, because we are simply not up to par 
in many of the subjects they were pursuing. I believe that 
the deterioration of the climate was one of the reasons that 
certainly the parent company would have invoked in clos- 
ing this laboratory. Possibly one of my colleagues would 
have further information on this point. I know that Dr. 
Lewis would like to add much to what I have just said. 


Dr. W. B. Lewis, Professor, Queen’s University: I am not 
really happy with listing further examples. 


The Chairman: We like examples. 


Senator Godfrey: They help us, so if you are not happy, 
we are happy. 


Dr. Lewis: Of course, RCA Victor is small in the space 
communication industry compared with Bell Northern, so 
that we have a larger organization that is surviving, but, 
let us say, none too happily in this present climate. This 
RCA Victor research group was brought into being by 
research contracts connected with Canadian defence, but 
they have contributed quite considerably to communica- 
tions. This is not a new story. Just last week I noticed in 
the Globe and Mail someone getting after the question of 
the cost of telephone communication across the country. 
This, of course, is carried largely physically by microwave 
repeaters, and RCA Victor was very definitely in that 
business. The statement made in the Globe and Mail was 
that someone in Toronto spending ten minutes on a Satur- 
day afternoon speaking to somebody in Vancouver finds 
his bill comes to something over $11, whereas somebody in 
New York speaking to somebody in Seattle would find his 
bill about $3. This is something that I have been drawing to 
the government’s attention since 1962. I have said that we 
really should look for a positive move in this direction. 
There is no reason why I should not be able to speak to my 
friend in Tokyo for no more than $1 for three minutes. 
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However, these facilities just do not appear; they are not 
there yet. In other words, we have deliberately by our 
policy priced our communications into the situation that 
they are expensive and not too good. Why should we not be 
good? We are in an ideal situation, linking the world; we 
have the polar cap; we really could talk to people very 
cheaply. We have the technology; if it is not there, it could 
very quickly be worked up. This is just giving one example 
of where we say we would like there to be major policy 
items and science will be called up by it. 


What I said in 1962 was that in the last century it was 
considered rather an innovation to have penny post. We 
have lost it now, but its idea was good and I said why 
should not this century be known for the 50-cent telephone 
call — call it a dollar, if you like, but to go anywhere across 
the globe is quite within our possibilities and, of course, it 
would be economically sound if it was sufficiently used. 


The Chairman: We have a slogan on French TV, “Let’s 
talk to each other,” so I hope that you will be able to 
reduce these long distance calls. 


Senator Buckwold: As a little humour, Mr. Chairman, I 
heard that the postal rate will be raised by 10 cents; 3 cents 
for delivery and 7 cents for storage. 


However, I am still not satisfied with the response. You 
have indicated, for example, that in your engineering 
faculty your Master’s program has practically disappeared. 
What about the other scientific fields? Are universities 
right across the country finding that people are not moving 
into Master’s or Ph.D. programs? 


Dr. Lewis: I believe that in each university you will find 
some departments that are suffering in this way. At 
Queen’s engineering physics in approximately the same as 
a little while ago, but our chemistry is not, and I think you 
can find something similar in each university. I have 
visited quite a number. 


Senator Buckwold: Is it all due to money? 


Dr. Lewis: The money is the symptom of the malaise, 
which is that no encouragement is being given because 
everyone feels responsible that they should only encourage 
things where they can see the money coming, and certainly 
we do not find this in Canada. 


The Chairman: Are we not facing a vicious circle in 
this? 


Dr. Lewis: Yes. 


The Chairman: The government cannot fire scientists 
when they are getting older; you are a very distinguished 
retired scientist. 


Dr. Lewis: I am on pension now. 


The Chairman: I know. We have been faced with the 
situation in which the age distribution of researchers in 
government labs is going up all the time, so that there are 
less job opportunities. I suppose that in universities, since 
the support for research in universities is being reduced in 
constant dollars, our councils tend to support those who 
have established a kind of reputation in a certain field, so 
that there are less job opportunities or less grants at the 
beginning for young Canadian scientists to get into a 
research career. Then they do not find job opportunies at 
the end. Is that not the type of vicious circle which we face 
at the moment? 


Dr. Kerwin: Mr. Chairman, if you will permit me to 
make a comparison, our Minister of Science and Technolo- 
gy has described Canada as a branch plant country and 
that, therefore, we should only expect to do branch plant 
research. Now, Sweden does not consider itself to be a 
branch plant country and figures it has to solve its own 
problems. As a result, there are six times more forestry 
engineers there, although the forests of Sweden are only 
comparable and, indeed, a little less than similar forests in 
Canada. However, we have been so used to cutting down 
forests and shipping the wood off to Europe and elsewhere 
that that is the situation. 


The Chairman: You are fighting the Indians. 


Dr. Kerwin: It means that forest management does not 
seem to be part of our tradition, in spite of its being on of 
our major natural resources, and the country as a whole 
does not find it appropriate to put into forestry the efforts 
that are put into forestry in Sweden. Therefore, our fores- 
try schools do not have the same dimensions and the same 
significance is not given to them. If we are, indeed, des- 
tined for ever to be a branch plant country and just to wait 
and see what happens south of the border, then to see how 
best we can go along with it, this climate and attitude will 
prevail and we will be a branch plant country. 


Well, the Royal Society is of the opinion that this is 
neither true nor necessary, that we can behave as Sweden 
does with our forests and as other countries do in other 
fields and that the question of investing reasonable 
amounts in the research and development necessary to 
have good, healthy, forward-looking fisheries, foward- 
looking forestry managements, continental shelf manage- 
ment, communications networks and so on are all natural, 
normal things for a country of our size to do. However, if 
we believe that we are a tributary, satellite appendage, this 
mentality itself is enough to destroy the suitable oppor- 
tunities of investment and development. It is this which 
the Royal Society is protesting. 


Senator Godfrey: This morning we heard from the 
Canadian Manufacturers’ Association that they want the 
government to keep out of it and give them more money, 
but why should not a forest industry of the size we have 
carry out the research of which you speak? 


Dr. Kerwin: The government must do something, so 
must industry and the universities. There are only six 
schools of forestry in Canada, one being at my university, 
and possibly we are not doing enough for our forestry 
faculty compared with other faculties. We asked ourselves 
that question a few years ago and decided that we were not 
and have increased it considerably. However, this is a 
local, isolated phenomenon that I am able to give as an 
example. If everyone were to do his part, the cumulative 
effect would be rewarding. This is a simple thing to say, “if 
everyone were to do his part,’ but it is a fact that the 
country must be aroused to a sense of urgency and crisis 
sufficiently that everyone will feel inclined to take his 
responsibility. So in speaking to you as a committee of the 
Senate, we are not berating the government. We do not 
think that it does its share; in fact, it has been negative 
over the past few years. However, everyone must do his 
share. 


Dr. Lewis: I expect you have noticed in the newspapers 
items with respect to the spruce budworm and the white 
pine blister rust. These things appear in the newspapers at 
the stage when there is a crisis. However, they are not 
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unknown in science, but trees are slow-growing things and 
it takes 30 or 40 years from the understanding of the 
disease to being able to think about the whole framework 
of control. This scientific base just does not exist in this 
country, although when it came to the International Insti- 
tute of Applied Systems analysis our forestry information 
with respect to spruce budworm was found to be one of the 
best in the world. There is nothing wrong with our science, 
but we want more of it. 


Senator Godfrey: The spruce budworm has been around 
one or two hundred years. 


Dr. Lewis: Sure, but we are just tinkering with it still. 


Senator Buckwold: It is well that we are aware that 
there is this crisis. We have heard of some isolated 
instances, but I do not believe we have all the evidence. 
For example, is the student interest in science at the 
Bachelor level maintaining itself? 


Dr. Kerwin: Mr. Chairman, if I may take the example of 
my university, which is typical in this respect, we have 
had an increase in enrolment of more than 40 per cent in 
three years. 


The Chairman: Don’t tell me that Laval is typical. 


Dr. Kerwin: No, but this proportion is typical, that the 
science faculty has not participated in this enrolment. It 
has shot up in political science, economics and administra- 
tion for several years, but in teaching and education last 
year it levelled off, and in science it is only a few per cent. 
This is symptomatic of a very deep ill. It appears that little 
enthusiasm for science is being generated at the secondary 
school level. First of all, there was during the sixties a 
social stigma attached to science, which was blamed for 
many of the ills of the environment and the social climate. 
This stigma remains with the yound teachers who went 
into operation then, and, apparently, are still having an 
effect on the students. Also there is a disinclination to 
work among high school students, as everywher else. If it 
is much easier to get through high school without taking 
the mathematics profile, that is what they prefer to do. 
Becoming a scientist, an economist and other mathemati- 
cally-oriented disciplines is hard work and the spirit of 
hard work, as everyone seems to agree, has deteriorated a 
great deal. 


I even have students at the university complaining that 
they have to work a 30-hour week. It is well known that no 
university student can get by without a 60-hour week if he 
is to do justice to himself. 


The Chairman: I would like to hear from Professor 
Clark of the University of Toronto. 


Dr. S. Delbert Clark, Past President of the Royal Socie- 
ty of Canada, Professor, University of Toronto: I would 
agree. I am afraid I am not as competent as the Rector of 
Laval, but certainly that has been the trend at the Univer- 
sity of Toronto. 


The Chairman: Did you have a great surge of enrolment 
in the field of sociology, which is your field, as opposed to 
engineering? 


Dr. Clark: Yes, which I attributed to hippyism and black 
riots. The president in speaking to the dean a few years ago 
was speaking, as a result, of closing down the Department 
of Physics. I pleaded that if they were going to close any 
department down, close the Department of Sociology and 


they would not lose a damn thing. But to close down the 
Department of Physics and lose the scientists of the coun- 
try would be a very serious matter. I should qualify my 
reference to the Department of Sociology, but it would be 
very serious. 


Senator Buckwold: I would have liked to raise the ques- 
tion of the effect of the new style educational programs in 
high school math teaching, interest in scientific 
endeavours, et cetera, and the effect of that at the universi- 
ty level, especially in post-graduate work. However, that is 
not our function today. 


I wanted to discuss with the witnesses this afternoon, 
Mr. Chairman, some of the aspects of our previous reports. 
I was glad to hear that at least some of the five recommen- 
dations have been implemented in part. I am not quite sure 
whether the word “vigorous” activity on the part of the 
Royal Society—I think that was the word you used—would 
be appropriately descriptive. It seems to me that it has 
taken a long time for the Royal Society to call a meeting of 
the various disciplines to discuss representation at the 
international level. Our report was published in 1973 and 
that meeting did not take place until this past spring. 


I am not being critical. Iam simply pointing out that the 
Royal Society has not been as active as had been hoped. I 
presume the initiative was, or should have been, on the 
part of the society. 


The Chairman: Perhaps we could interrupt your ques- 
tioning at this stage, Senator Buckwold, and have the 
comments of our witnesses on the steps that have been 
taken with the government in respect of the recommenda- 
tions we made. 


Dr. Clark: Mr. Chairman, if I might comment on the 
senator’s remarks, my answer is that for a problem as 
difficult and complex as this one, three years is a very 
short period of time. I think I can safely say that the 
society has worked vigorously—indeed, for more than 
three years—to resolve this problem of international 
representation. The fact that the meeting only took place 
this past spring should not be construed as being the first 
move the society made in this regard. It has worked con- 
tinuously on it. 


It is a very difficult problem, as the president suggested 
in the brief. Hackles were aroused on the part of the 
various discipline groups, and to move faster would have 
been disastrous. I think we had to move very carefully on 
this one, but we have moved steadfastly forward. 


The Chairman: I presume, also, you had to commence 
the dialogue with the government. 


Dr. Clark: Yes, but I think the difficult problem, and one 
which had to be initially resolved, was the matter of 
representation. It was not for the society to simply barge in 
on the basis that it was going to represent the scientific 
community in these international gatherings. 


Dr. Kerwin: Mr. Chairman, I mentioned that our Inter- 
national Affairs Committee had proposed several schemes 
that would have answered your recommendation. These 
schemes were discussed, both with other groups and with 
the government, over the last three-year period. The meet- 
ing to which I referred was the one that was held to 
discuss the latest scheme, which appears to be the most 
palatable and the most acceptable. In fact, we have evi- 
dence that it is going to be accpeted. However, there were 
other schemes discussed during that period. 
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The Chairman: When Dr. Schneider was before the 
committee he mentioned that there had been a good deal of 
progress in the transferring of responsibilities between the 
National Research Council, in terms of international 
representation at the private level, and the Royal Society. 
Could you elaborate on the negotiations leading to this 
transfer of responsibilities? 


Dr. Kerwin: The National Research Council, of course, 
has been managing the ICSU affairs, and others, for many 
years, and has been doing so very successfully. The draw- 
back to this arrangement, of course, is that the National 
Research Council is a government agency and, therefore, 
its delegates have to be careful not to contradict govern- 
ment policy during these meetings, notwithstanding that 
they are talking with non-governmental groups. The fact 
that other academies can speak to these questions without 
being so constrained is of great use. That is where they fly 
all kinds of political ballons and get all kinds of reactions, 
and where the diplomatic barriers are lowered. Canada is 
about the only country that places these constraints on its 
representatives when they go abroad. 


NRC has been doing an excellent job, a very conscien- 
tious job, and it did not want to turn over this responsibili- 
ty without being assured that there would be continuity, 
that the job would be well done and that the scientific 
community would be thoroughly consulted. This transfer 
has taken a long time. The objection and prudent precau- 
tion on the part of the council in this regard is well 
founded, I think. It has taken us two and one-half years to 
answer that objection and precaution, but we feel we are 
well under way now in respect of the particular group of 
pure sciences represented by the ICSU umbrella. 


Senator Buckwold: I have one final question, Mr. Chair- 
man, which may be somewhat off the general presentation, 
and I hope some other members of the committee will talk 
about the specific recommendations of the society, with 
which I agree in principle. I cannot find anything wrong 
with what the society has suggested as the three specifics. 


I want to talk about the public responsibility of the 
Royal Society. The society has already conducted, for 
example, on its own initiative, a study of mercury poison- 
ing in some of our waterways. Yesterday, we had a very 
full discussion on the future of nuclear power develop- 
ment. We expressed the concern of many people about the 
dangers of nuclear power, the effects of plutonium, and so 
forth. 


Is it possible for more of this kind of initiative to be 
taken by your many disciplines in order to carry out 
scientific investigation at a non-governmental, non-politi- 
cal level, with the aim of drawing to the attention of 
Canadians the scientific facts of these situations? Certain- 
ly, there is a great deal of confusion. If the government 
comes in with a study, it is sometimes accused of its own 
political bias. I feel there is a very real role for the Royal 
Society to play in this regard, and I would like to get your 
comments on it. 


Dr. Kerwin: You could not have asked a question that 
would delight us more, Senator Buckwold. I hope my 
answer will not give members of the committee the idea 
that the question was planted. 


The Chairman: We have had that experience before. 


Dr. Kerwin: The fact is that such activities are very 
much in our minds. In fact, they have been implemented in 


certain cases. This stems from one of the earlier recom- 
mendations of this committee. 


We have in the past six months drawn up a list of 33 
projects of national interest which the Royal Society is 
well qualified to investigate. We are in a position to draw 
on the necessary experts—objective people, good writers— 
in the areas covered by these 33 projects, and we are 
willing and eager to undertake these studies. 


The Chairman: These individuals would not necessarily 
be fellows of the Royal Society? 


Dr. Kerwin: The studies would be undertaken by teams 
of experts organized and coordinated by the Royal Society. 
Many of the individuals involved would be fellows of the 
society, because we always try to elect the leading people 
in the various disciplines, judged by their peers, to fellow- 
ship in the Royal Society. It would include other experts as 
well. 


These studies would try to set before the public, as we 
did in the case of mercury, the facts on which they can 
then base their judgments. On many questions today—and 
the mercury questions is one of them—there is a great deal 
of emotion that goes into people’s reactions. Another exam- 
ple of this is the question of nuclear energy. There is much 
to be said for nuclear energy and much to be said against 
it. Unfortunately, much of what is said for and against 
nuclear energy through the media is of an emotional 
nature. 


I have today’s paper in my briefcase and it reports that 
yesterday, when Hydro-Quebec proposed to the committee 
of the National Assembly that it spend $51 billion on 
developing energy sources over the next 30 years, and then 
went into detail as to how it would allocate those funds in 
respect of electrical energy, nuclear energy, and so forth, 
the minister said, simply, “I don’t like nuclear energy.” I 
do not know whether that was the minister’s real reaction, 
but that is what was reported. There is no background as 
to why he does not like it, if in fact he doesn’t. 


No objective report setting forth the ABCs of nuclear 
energy has appeared before the public, and the society 
would like to prepare such a report. I am not now referring 
to a technical report. There have been many such reports 
couched in language suitable for the engineer or scientist; 
rather, I am referring to a public-oriented document set- 
ting out the facts of nuclear energy. 


Senator Godfrey: You want to compete with the New 
York Times. The New York Times has published a series of 
articles relating to plutonium, and so forth. 


Dr. Kerwin: There is a great need in this country for 
scientific writing of the calibre of that of the New York 
Times. It is a long-range project of the society to eventually 
be in a financial position to set up a science news burean 
which would disseminate scientific news of an objective 
nature, but written in such a way that it would be readily 
accessbile and understood by the public. We are eager to 
get on with that job and have submitted to the various 
governmental ministries and services—and these are also 
available to such industries as are interested—33 such 
projects on which we are ready to undertake studies. 


Senator Buckwold: Is one of those projects the question 
of nuclear energy? 


Dr. Kerwin: Yes, it is. 


Senator Buckwold: I hope you pursue that. 
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Mr. Chairman, tha concludes my questioning. I am sure 
other members of the committee have questions they wish 
to put to these witnesses. 


Dr. Lewis: I wonder, Mr. Chairman, if I might add a 
word or two on nuclear energy, since it is very much my 
specialty. I am rather afraid that the emotionalism has 
really got ahead of the powers of the Royal Society to pull 
it together. There are many activities, and communication 
is one of the most important. 


If it does not drown you with literature, I should like to 
leave with you a publication entitled, “Questions and 
Answers—Nuclear Power and the Environment.” This is a 
publication prepared by the American Nuclear Society, 
which is a professional society, of which I was once presi- 
dent. I was president in 1961 and in 1962. I have read this 
publication and can vouch for its being good stuff. 


Senator Buckwold: Wouldn’t you say that is suspect? 


Dr. Lewis: This, of course, is where the emotionalism 
enters into it. As soon as anyone, myself in particular, 
speaks about nuclear energy, the first reaction is to deter- 
mine that individual’s background. 


I was introduced to radioactivity, which is one of the 
aspects of nuclear energy, in 1930, which is a long time 
before the bomb. The people who are scared of nuclear 
energy have come into the field since the bomb. Because of 
the bomb and the immediate cloud of secrecy on all of the 
work that went on at that time, it is difficult to unscare 
people. They are scared because of the bomb, and to 
unscare them is an operation for which there is no recipe. I 
should like to ask our sociologist friend for a recipe to 
unscare people. It is very difficult. All I can say is that we 
have to try every means of communication, and particular 
effort should be directed at teachers passing on informa- 
tion that they received at the height of secrecy, which 
really is not accurate information at all. 


The Chairman: In our discussions yesterday, we sug- 
gested that perhaps the Atomic Energy Control Board 
should expand its mission into that field. Any literature 
coming from Atomic Energy of Canada Limited, of course, 
is immediately suspect. If the Atomic Energy Control 
Board would expand its role in this field and contract out 
some of that responsibility to the Royal Society, it would 
be a very good development. What we as parliamentarians 
want to get, and I am sure what the public wants, is both 
sides of the coin. 


Dr. Kerwin: I should say, Mr. Chairman, that the Royal 
Society of Canada has no axe to grind in respect of nuclear 
energy. We would like also to place before the public, as 
necessary, the facts concerning solar energy, geothermal 
energy, and so forth. : 


Senator Godfrey: We had some very dogmatic, reassur- 
ing, I would say, statements from the people from AECL 
yesterday on the question of plutonium, which rather con- 
tradicted the articles which appeared in the New York 
Times. I think it is really up to the press, if I might say so, 
to counter some of the less scientific articles which have 
been reproduced from the New York Times in the local 
Canadian papers. I was told this morning that the only 
report of our proceedings yesterday was something to do 
with French and bilingualism in research. It had nothing 
to do with the fact that we heard that Margaret Meade was 
not really scientifically qualified to comment on the dan- 
gers of plutonium. That, to me, was a very well worthwhile 


story which the public would be interested in. I have not 
seen the Globe and Mail this morning or the Canadian 
Press reports, and so I am only repeating second-hand 
information. 


The Chairman: What we are really saying in other 
words, Dr. Lewis, is that if as former vice-president in 
charge of science at AECL you say nuclear power is safe it 
is almost like our saying that politicians are all honest. 
You understand there is a credibility gap there. 


Dr. Hurst: Mr. Chairman, as past president of the Atomic 
Energy Control Board I was very pleased to hear the 
chairman speak of it in this way, as having the image that 
I feel it always should have and that we certainly should 
try to be promoting to give the public the information. But 
I think the Royal Society has a role to play, in coordination 
with the Board, in providing a group of people who are 
quite outside this field to come forward with a matter 
which would be of use in the field of public education. It is 
public education and information which is needed and not 
brainwashing or deception. 


The Chairman: What we really need is a good clearing- 
house, because I am sure that on the side of the optimists 
people are not too responsible and on the side of the 
pessimists there are a greater number of people who do not 
know what they are talking about. 


Senator Buckwold: I think there is a very significant 
role to be played in this and in a wide variety of other 
subjects by a highly respected group such as the Royal 
Society which has no axe to grind and which could act as 
the kind of clearinghouse you mentioned. 


Dr. Kerwin: Mr. Chairman, our symposium and the 
resulting book on mercury received great publicity, but 
one that has attracted much less attention, and I do not 
know why, was our work on the disposal of nuclear wastes. 
The disposal of nuclear wastes is a subject that comes up 
every once in a while, and one of the problems with the 
Society is that they have been led to believe that there may 
be a method of disposing of nuclear wastes or maybe there 
is no method. What the symposium brought out is the fact 
that there are many methods of disposing of nuclear 
wastes and that which one you use depends on the coun- 
try—it depends on its economy, its geography, its geolo- 
gy—and you have to suit the solution to the national 
context, and with each of these methods there is associated 
a certain guarantee and a certain risk, and each country 
has to make its own study of its own problem. Nobody in 
London is going to come up with a solution which is 
suitable for Paris, Washington or Moscow. These facts 
were brought out, without any judgment to say that this is 
better or that that is better. The report of the symposium is 
available and it is to be hoped it will be used to inform the 
public about the nature of Canada’s specific problems. 


The Chairman: Would you say that there is a great gap 
between our scientific knowledge about these issues and 
what the public knows, and that there is a great role for 
the media to play in this area? 


Dr. Kerwin: Well, you are hitting one of the few bright 
spots in the picture that has developed over the past few 
years. This is the development in Canada over, say, five 
years of a group of specialized and, as far as we can see, 
objective science writers. There used to be three or four 
and now there are about 20 who contribute regularly to 
various journals in Canada as well as to Science Forum. 
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The Chairman: I understand one is going on strike at 4 
o'clock! 


Dr. Kerwin: I see. Well, as I say, this is a bright spot. 
And, as I say, we are very pleased about this development, 
and the Society would like to further it if possible in due 
course by being able to set up a science news bureau where 
facts can be obtained rather than the interpretation of 
facts. This would be useful to this group of science writers 
as well as to others. 


Senator Buckwold: Would that not be a role for the 
Science Council? 


Dr. Kerwin: I do not believe that the Science Council is 
supposed to set up services. But whoever sets it up, it is a 
needed thing. 


The Chairman: I think the main mission of the Science 
Council is to advise the government on science policy, and 
this is something else again. 


Senator Godfrey: Going back to your third specific 
recommendation you say it “concerns the efficiency of 
research in areas of concern to major national goals. The 
Society recommends that several such goals be specified 
and that a number of laboratories or centres be designated 
or created corresponding to them... “ and so on. Do you 
think those laboratories should be created in industry, or 
should they be government laboratories or university 
laboratories? And that brings us to this whole question of 
“make or buy” for national goals. 


Dr. Kerwin: For the moment we believe that you should 
take and designate the laboratory that is best suited for the 
job. If it is a question of management of the continental 
shelf, where a lot of spotty work is being done around the 
country in various places, there is an obvious need for 
coordination, and possibly the coordinating lab to be so 
designated should be the Bedford Institute, which is a 
going concern. If it is a question of communications, then 
possibly the industrial lab at Northern Electric should be 
so designated. It should be given a contract to coordinate 
the others. But it is the coordination and efficiency that is 
necessary in the short term. We are making these recom- 
mendations in the context of what we call the present 
crisis, where we need to have as much efficiency as possi- 
ble to keep the scientific community going and to have a 
focus for research so that people will become more 
enthusiastic when they realize that the country is going 
somewhere in this field or in that field. 


The Chairman: Without neglecting the aspect of funda- 
mental research, do you think that there has been an 
evolution since 1968 and 1969, when we had our first series 
of hearings, in the reaction of scientists and researchers in 
the universities? Are they more willing now than they 
were at that time—at least, this was my impression—to fit 
into a national program? That is instead of insisting on 
looking at their own thing individually. 


Dr. Lewis: I would like to suggest that we should look 
very closely at a time scale. One of the great difficulties 
has been that the available positions, style of work and so 
on, have changed very rapidly, much more rapidly than the 
universities in their courses will cope with. But, then 
again, the university does not regard itself primarily as a 
training school for jobs; it is training the mind to think. 


Senator Godfrey: You mean, even in the scientific 
faculties? 


Dr. Lewis: Yes, certainly. The universities have produced 
these people who suggest that they would be most happy if 
nobody wanted their work. 


The Chairman: But there is always this kind of differ- 
ence when a scientist wants to pursue his own thing and 
we are about to launch all kinds of great national R&D 
programs in the field of oceanography or energy or things 
of that kind. So I was wondering if there was less reluc- 
tance on the part of some university people to fit in with 
those programs which have national relevance. 


Dr. Lewis: But that reluctance is very easy to overcome 
when you show some enthusiasm. When someone 
enthusiastically wants something, then reluctance 
changes. If I might take a moment to quote my own life’s 
history, I came through Cambridge in 1930. In 1929 they 
asked me what I wanted to do when I graduated, and I said 
I wanted to do research in physics, in anything other than 
radioactivity. Two months later Rutherford called me to 
his office and said, “They tell me you understand about 
wireless valves and we are going to use them in our Alpha 
ray group. If you get through the exams all right, I would 
like you to join my group.” Well, you don’t say no to that. 
This was the beginning of the depression, 1930, and the 
man who had been looking after the radium found himself 
a nice job in the science museum, and there was I, six 
months later, looking after the radium. My introduction 
was abrupt. Rutherford said, ‘Crowe, come over here and 
show Lewis your hands.” Crowe was his assistant and he 
had permanent lesions on his hands from the doctors 
trying to remedy these radium burns. “We don’t want you 
to get like that,” said Rutherford to me, “so you must be 
more careful.” Of course I was more careful. But being a 
scientist this was fair enough; that is to say, I knew what I 
was doing and I knew what had to be done. So, as I say, 
people’s ideas can be very quickly changed with a spot of 
enthusiasm. My ideas were changed again in 1939, and 
again by enthusiasm, when it was quite obvious that we 
had to have radar, and there was I with the Air Ministry on 
radar. So that is what happened. I would have been per- 
fectly happy working on the cyclotron at Cambridge, but 
these things do happen. 


Dr. Kerwin: Mr. Chairman, I must defer to the president 
of the Academy of Science, but I would also add that in my 
opinion, resulting from discussions with my colleagues, the 
fundamental scientists today are no less reluctant than 
they were at the beginning of your study to put their 
energies and efforts into applied or mission-oriented 
research with socio-economic goals. They agree that the 
knowledge that they generate should be so applied; they 
are willing to take part in it on an ad hoc basis and to train 
students for doing it, but I would say that as a group they 
are opposed to any diminishing of the fundamental pure 
non-oriented, curiosity inspired research. They would be 
just as enthusiastic now as they were then for the sugges- 
tion that their potential be channelled to immediately 
useful goals. But what has happened in the interval is that 
there has been a reduction of over-all support everywhere. 
Moneys have been a little more readily available for 
applied work, and so in almost every university you now 
have teams working on projects which ostensibly and in 
many cases in fact have a short-term goal. Therefore the 
profile of the work pattern has changed, but I do not think 
that the reluctance on the part of the pure scientist has 
changed at all. 


The Chairman: Well, I am sorry to disagree, but if my 
memory serves me well I remember that one of the themes 
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when we were having our first inquiry was, “Give us the 
money and let us do the job.” I remember a professor from 
Queen’s at that time—and I think he was in physics or 
chemistry—telling us that this was the kind of theme, 
more or less, that was developed at that time, and that is 
why we referred at some stage in volume 1 to what we call 
the “republic of science.” We never had in mind the inten- 
tion of undermining fundamental research, but it would 
perhaps be more useful if some of these people would agree 
to direct their fundamental research to areas which have 
more relevance to our current problems, assuming, of 
course, that results can come ten or twenty years from 
now. 


Dr. Kerwin: To give an example, about eight or ten years 
ago there were biomedical scientists in Canada interested 
in carrying out fundamental research on the causes of 
tropical diseases. This was of absolutely no interest to 
Canada, but don’t we wish now that they had been doing 
it, in 1976 when lassa fever apears to be cropping up in 
Ontario, swine flu and so on. At the time it was of no 
interest to Canada, but it is an example of the fact that it 
would have been a scientific base available to meet current 
crises, and would justify the maintenance of research in 
fields of no interest to us, and which would never be of 
interest to us. Once in a while in a socio-economic plan it 
becomes useful, and even vital. 


I believe that L’Institut Frappier in Montreal asked for 
about $100,000 two or three years ago because they wanted 
to tool up for swine flu. This was then of no interest to 
Canada and they did not get it. I think they are willing to 
spend millions now to combat swine flu. 


The Chairman: And waste money probably. 


Senator Bell: Can we hear some more of the 33 projects? 
Could you give us a few more that you had proposed? 


Dr. Kerwin: I would defer to Dr. Hurst, who is the 
Executive Director of the Society, responsible for this 
particular project. 


Dr. D. G. Hurst, Executive Director, The Royal Society 
of Canada: These titles are as follows: 
1. Factors affecting scholarly activities in Canada. 


2. Shifts in the balance of resource endowments in 
Canada and the implication of such shifts and prospec- 
tive shifts for the economic and political structure of 
the country. 


3. The impact of science and technology on Canadian 
culture. 


4. Uses of artificial satellites. 


Here we are thinking specifically of looking at the 
assessment of experiments to be done with the Communi- 
cations Technology Satellite. 


5. Public education on food, nutrition and health. 


Here I might interject to say that I have a paragraph 
describing each of these, if any of them is of particular 
interest. 


6. Ecological agriculture. 

7. The systems approach to food production. 
8. The problems of food production. 

9. Public education on nuclear energy. 


10. The cultural, social and ethical implications of 
nuclear energy. 


11. Population policy and the energy crisis. 


12. Adequacy and potential of Canadian institutions 
for conversion to a conserver society. 


13. Chemical additives in food. 


14. An anlysis of the influence and assessment of the 
findings and recommendations of specific Royal 
Commissions. 


15. The conflict between the right to privacy and the 
data storage necessary in a complex society. 


16. Causes and consequences of location of intellec- 
tual creative work. 


17. Urbanism, problems of solitude, et cetera. 
Canadian French-English dictionary. 


The Chairman: You will have another headline in the 
Globe and Mail tomorrow. 


Dr. Hurst: The list continues: 


19. Criteria for selecting heritage items to be 


preserved. 


20. Needs for and availability of academically and 
technically trained manpower. 


21. Highly specialized manpower needs. 


22. An assessment of research findings on the eco- 
nomic and social cost of alcoholism and other forms of 
drug dependence. 


23. Transportation in Canada, its effect on society, 
its financing, et cetera. 


24. Changing dimensions of crime, violence and 
terrorism. 


25. Stratospheric pollution, especially the effect on 
the ozone layer. 


26. Effects of atmospheric pollution (medical, social, 
agricultural, economic). 


Here there is a distinction between one, which is the 
stratospheric pollution, and the second one, which is 
atmospheric pollution. 


27. Evaluation of energy conservation measures and 
energy budgets. 


28. Medical, legal, economic, social, human and philo- 
sophical problems arising from recent developments in 
biology. 


29. Ethical implications of future problems foreseen 
in such studies as “Limits to Growth”. 


30. New dimensions of the welfare problem. 
31. An assessment of Canadian immigration policy. 


32. Background investigations for support of Canadi- 
an studies abroad. 


33. An assessment of present methods of scientific 
and technological communication in Canada. 


Senator Bell: You cannot get much broader than that. 


The Chairman: We will have to conclude this meeting 
fairly soon. I think the discussion today has ranged over 
and can be divided into three main categories. We are here, 
Mr. President, especially to hear grievances. The first cate- 
gory of problem is the role of the Royal Society in interna- 
tional relations at the private level. I understand that you 
are relatively satisfied with the progress that has been 
made in defining a role, as opposed to government 
agencies. 
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Dr. Kerwin: I would not say we are satisfied. 
The Chairman: There is no solution yet. 


Dr. Kerwin: We are reporting that we have been working 
hard on it, and the light is now seen at the end of the 
tunnel. 


The Chairman: Could you specify some of the difficul- 
ties that remain? Are they with the government or with 
individual societies? 


Dr. Kerwin: We first have to obtain from a good number 
of societies their agreement to co-operate with the Society 
in setting up the national committees for these disciplines. 
As I say, the replies we have had so far are favourable. 
Once we have obtained all of these replies, assuming they 
will all, by and large, be favourable, we must then, in the 
light of this, present to the government—we are not sure if 
it should be MOSST or some other agency; presumably 
MOSST—the proposal or contract plan evolving from this 
latest of a series of schemes that we have put forward. The 
question then is to convince the government and the Na- 
tional Research Council that this is a workable scheme. We 
have been through several rounds of this and we think we 
now have a plan which is operable, and which will be 
acceptable to everyone. 


Dr. Clark: I might add that the Institute of Engineering 
(I think it is called) got up on its hind legs to indicate very 
clearly that it did not want to be a party to this operation. 
Also, there were strong indications from the humanities 
and social sciences side that they would not welcome the 
intervention of the Royal Society. The Royal Society has, 
as of now, made no effort to undertake any sort of activity 
in the area of the humanities. 


The Chairman: If we could have a start, even if it does 
not include all the different societies, we would at least 
have a nucleus. 


Dr. Kerwin: We are concentrating on the pure sciences, 
but we believe we could be useful to the engineering 
community. Several of their very distinguished people are 
Fellows of the Society and appear to obtain profit, and 
possibly solace, from the meetings and contact they have 
with other disciplines. 


The Chairman: You will be preparing a report. I hope 
this report will be confidential and that we will get a copy 
of it. 


Dr. Kerwin: You will be kept abreast of our efforts. 


The Chairman: We do not get all the reports that are 
available to the public. 


Dr. Kerwin: We will make sure it is confidential. 


The Chairman: The other thing is the role of the Royal 
Society to the national level. This has to do with contract- 
ing out from the Science Council, MOSST and things like 
that, and possibly other agencies that have been mentioned 
this afternoon, such as the Atomic Energy Control Board. 
Are you satisfied with the present situation or with the 
progress you are making? 


Dr. Kerwin: This is one role of the Society, which it has 
played by and large over the years on another scale. The 
Society is Canada’s national academy, and therefore plays 
all of the aspects of the role that this implies. That we 
should be able to undertake on a larger scale specialized 
studies would be very gratifying, and the difference be- 
tween now and ten years ago, when we were making a few 
such studies, is that there is now a greater awareness by 
the public of the need for this, and a greater sensitivity on 
the part of governments to supply the public with objec- 
tive information. We are uniquely suited to fulfil this role. 


The Chairman: You are making reports to different 
government organizations to be able to expand that role, 
are you? 


Dr. Kerwin: That is right. These 33 proposals have, as a 
first lot, been distributed to over 40 ministries, divisions, 
services and crown companies. 


The Chairman: Could we have the list? 
Dr. Kerwin: Certainly. 


The Chairman: I think the last area of issues which 
have been raised this afternoon has to do with the level of 
support for research and development in universities and 
other areas. I must say that I do not have any additional 
questions on this. We appreciate your representation in 
this field, but I must say that you have not been too 
original, in the sense that you have joined the group. 


Dr. Kerwin: Join the chorus. 

The Chairman: Yes. 

Senator Bell: But very strongly. 
The Chairman: Yes, very strongly. 
Senator Bell: Very outspoken. 


The Chairman: I want to thank you very much for this 
presentation. Now you have left us with both worries and 
hope, and I hope that we will continue to be optimists. 


[Translation | 
Dr. Kerwin: Thank you very much, Mr. Chairman. 
The Chairman: My thanks to you, too. 


The committee adjourned. 
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Appendix “35” 
THE ROYAL SOCIETY OF CANADA 
LA SOCIETE ROYALE DU CANADA 
February 13, 1976 

Senator the Honourable Maurice Lamontagne, F.R.S.C., 
The Senate, 
Parliament Buildings, 
Ottawa, Ontario 


Science Policy 


Dear Senator, 


As President of the Royal Society of Canada, I am replying to your letter of 14 October 1975, 
addressed to my predecessor Dr. Claude Fortier, regarding the forthcoming activities of the Senate 
Special Committee on Science Policy. 


In 1969, the Society presented a brief to your Committee giving information about the Society and 
containing recommendations that are still valid. More recently we have sent to you “A Response to 
Volume 3 of the Report of the Senate Special Committee on Science Policy”. A copy is enclosed 
together with a brief summary of the activities and interests of the Society related to Volume 3. 


The principal point of this letter is to bring to your attention the seriousness of the contemporary 
predicament of Canadian science. During the time since the Society presented its brief to your 
committee in 1969, political and economic climates in Canada have become much less favourable for 
science and technology. There has, for example, been a steady erosion of support for research in 
universities: between 1969-70 and 1975-76, funds available to the National Research Council for grants 
and scholarships increased by only 22% in current dollars while the consumer price index increased by 
03% and the gross national product increased by 97%. There has not been any substantial increase in 
the level of science and technology practised in Canadian industry that might offset the decrease in the 
university sector. Except for some expansion related to applications of technology to the environment, 
effective funding of science and technology in government laboratories has also decreased. 


The Medical Research Council is the major source of support for biomedical research in Canada, and 
particularly for basic research in universities. Whereas other developed countries assign %% of their 
health care budget for research, federal support of the M.R.C. has declined from 1.33% of the total 
budget of Health and Welfare in 1971-72 to 0.85% in 1974-75. Support for medical research in Canada 
from all sources has fallen from 1.5% of health care expenditures in 1969-70 to less than 1.0% in 1975-76. 


The Society is greatly concerned about the serious decline in the support for science and technology 
and urges your committee to examine the changes that have occurred and their long-term conse- 
quences. Unless the decline of support for science and technology is reversed, Canada will become ever 
more dependent on expertise from other countries and will have to contend with erosion of our 
high-technology markets, our standard of living and our sovereignty. 


We shall be glad to cooperate in seeking ways to make science more effective in Canada. We are 
continuing our studies of this important matter and will be pleased to send to you copies of our future 
deliberations. 


Yours sincerely, 
S. D. Clark, 


President. 
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Annex I 
THE ROYAL SOCIETY OF CANADA 
LA SOCIETE ROYALE DU CANADA 
395 WELLINGTON, OTTAWA, ONTARIO, K1'A 0N4 
Response to 
THE ROYAL SOCIETY OF CANADA 
to 
A Science Policy for Canada: Report of the 
Senate Special Committee on Science Policy: 
Vol. 3: “A Government Organization for the 
Seventies” 
Approved by Council 
6 February 1974 


Summary 


The Senate Special Committee on Science Policy recommends that “the Royal Society, with the 
assistance of a special grant from the Ministry of State for Science and Technology, assume the overall 
responsibility for developing and maintaining relations with foreign private scientific and engineering 
bodies, in close cooperation with the International Branch of the Ministry and the specialized scientific 
and engineering associations existing in Canada.” The assumption is that the Royal Society of Canada 
will perform this role as a part of its function as a private national academy. (The relevant 
recommendations of the Committee are given in full in Appendix I.) 


Agreeing that this is a proper role for it to play, the Royal Society makes its acceptance contingent 
only upon the transfer to the Society of the necessary funds, preferably as recommended, i.e. “an 
adequate, annual, unconditional grant”. 


Royal Society Recommendations 


The Royal Society of Canada recommends the following: 

1. That the Government of Canada concur with the Senate Specia! Committee’s recommendation 
that the Royal Society assume overall responsibility for relations between Canada and internation- 
al scholarly bodies. 

2. That the Government approve the principle of an “annual, adequate, unconditional grant” to 
the Royal Society to cover the necessary fees, travelling expenses and administrative support for 
these activities. At this time the total sum required is estimated at about $1m. per year. 

3. That the Government make an initial grant to the Royal Society adequate in amount for it to 


begin these international activities and to hire the necessary staff who, under an experienced 
officer, would work out details of the transfer of responsibility and the expanded role of the 


Society. 


Background 


Ever since the Renaissance the scholars of any given country, both individually and collectively, 
have published books and papers and have corresponded freely with their counterparts in other 
countries. In the most developed nations this dialogue has long been carried on with the aid of national 
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academies. Such is clearly the case with the Royal Society of London, which has maintained a Foreign 
Office over a period of centuries. 


Dialogue between and through academies is an invaluable means of international communication in 
the sciences and humanities. It has particular value at times when conflicts threaten to close other 
avenues of communication. Today it offers special advantages in dealings with Socialist countries; for 
here it can attain objectives and secure action, which could not be achieved through the formal 
channels of government. Canada, through her neglect of international academic relations, has hitherto 
not taken advantage of this obvious means of communication. The Royal Society is, however, currently 
establishing itself in the international fraternity of academies and believes that this role should now be 
enlarged. 


The Royal Society is unique in Canada in possessing the qualities that fit it for the function 
proposed by the Senate Committee. Unlike other established bodies it embraces all scholarly disci- 
plines; thus it is comprehensive and interdisciplinary at a time when the interdependence of knowl- 
edge is becoming increasingly recognized. Moreover, as a body whose members are elected by their 
peers, it is disinterested and unaffected by pressures applied by the special interests of any particular 
time or situation. 


Canada is presently the only western adherent to international non-governmental organizations 
(NGO’s)—e.g. the International Council of Scientific Unions (ICSU)—which communicates through 
government agencies rather than a national academy. Normally such communication is conducted 
between academies, and it is thus anomalous for the Canadian government to communicate with a 
foreign academy. Canada should follow suit in order to present a better face and remove a source of 
international embarrassment. 


In carrying out this function of communication the academies of most western countries are 
supported by public funds. Canada stands out as one of the few not supporting a national academy that 
relieves government of this function. For example, the United Kingdom parliament currently appropri- 
ates £1m. annually to the Royal Society of London, of which some £400,000 is designated for 
international scientific activities. It also grants some £500,000 to the British Academy. Similarly the 
United States government grants about $3.5m. to the National Academy of Sciences for international 
scientific activities, including $750,000 for the Foreign Secretary’s office. The Rench government gives 
generous funding to the Institut de France, and the Belgian government affords similar support to its 
Académie royale des sciences, des lettres et des beaux-arts. Among non-European nations, Australia 
makes a substantial annual grant to its Academy of Science. 


The Society’s Foreign Programme 


For the more effective carrying out of its international programme the Royal Society of Canada now 
has a standing Committee on International Relations. This body advises the Society council on 
international matters, corresponds with foreign academies, and administers the foreign programme. 
When appropriate, its Chairman consults with the Department of External Affairs of the Canadian 
government. 


The Royal Society has had long association with government. The early growth of scholarship in 
Canada, particularly in the natural sciences, was largely sparked by such government agencies as the 
Geological Survey, the National Research Council and the ministries concerned with agriculture, 
fisheries and mineral resources. At the same time the graduate faculties of the universities grew very 
slowly until after the First World War. As a result of these conditions and of the difficulties of 
communication in a vast country, officers of government exercised a considerable influence in the 
Society. These were understandably slow to recommend an independent role for the Society and 
content to leave international affairs to the government. Today, however, the academic community is 
strong, scholars more numerous outside the federal public service than within, and national communi- 
cations vastly improved. Thus at last the Royal Society is in a position to fulfil the promise at its 
creation by Parliament ninety years ago as a true national academy. 


The Society’s foreign programme is now undergoing rapid development. The Chairman of its 
International Relations Committee has been named its representative on the National Research 
Council’s Committee on International Scientific and Technological Associations; and this ensures an 
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effective liaison between the two bodies. The Society has also taken the forward step of acting for 
Canada on the International Foundation for Science (IFS); and the International Research and 
Development Centre has indicated that it will welcome its cooperation. A proposal has been made to 
the Minister of State for Science and Technology whereby the Ssciety would act as adhering body to 
the new International Institute for Applied Systems Analyses (IIASA). Action of this kind is also 
pending in regard to a number of other international NGO’s, which the Society feels might better be 
adhered to by a Canadian NGO rather than a government agency. 


The Society’s National Role 


In recent years the Royal Society has correspondingly increased its domestic activities beyond its 
regular meetings and publications. A new series of symposia has dealt with such topics of concern to 
public and government alike as mercury pollution and energy resources, to name but two. In addition, 
the Society now has an active committee on science policy; has established formal liaison with MOSST 
and SCITEC; and is developing links with the Social Science Research Council and the Humanities 
Research Council. Its awards in recognition of outstanding scholarship are highly rized throughout the 
country. Finally, it has created new divisions within the Society for scholars in fields of engineering 
and medicine in order that the representation of all the sciences, pure and applied, shall be complete. 


A Survey.of Canada’s Present Position in relation to International NGQ’s 


The Royal Society has recently made a survey of how Canada is presently represented on interna- 
tional NGO’s. The three granting councils, the National Research Council (NRC), Medical Research 
Council (MRC) and Canada Council, along with several departments of government, currently provide 
the funds for these activities. Of these, NRC, with its administrative group of about eight and total 
budget of some $0.5m. a year, has the largest and most effective organization for the administration of 
this function. 


Attention in our survey was concentrated on Canadian representation on the five main international 
“umbrella” organizations: 
1. International Council for Philosophy and Humanistic Studies (CIPSH) 


2. International Social Science Council (ISSC) < 


3. International Council of Scientific Unions (ICSU) 
4. Council for International Organizations for Medical Sciences (CIOMS) 


5. Union of International Engineering Organizations (UIEO) 

Annual dues are paid by Canada to these international NGO’s or their constituent bodies, thus 
signifying Canadian adherence to them. These fees augment their financial support derived from 
UNESCO and other sources. Meetings for administrative or scholarly purposes are held at intervals of 
from one to three years. The travelling expenses of the Canadian scholars in attendance are usually 
paid directly or indirectly by one or other of the three granting councils and in some cases by a 
government department. 


A summary of the findings is shown in Appendix II. 


Discussion of the Survey 
The survey shows the situation in the natural sciences to be very different from that in the social 
sciences and humanities. 


In the natural sciences, NRC plays the leading role. It is, for example, the adhering body to ICSU and 
most of the latter’s constituent unions. The only union not adhered to by a government agency is the 
Internation] Mathematical Union; here the adhering body is the Canadian Mathematical Congress. As 
is well known, ICSU and its unions and committees have played a major part in promoting interna- 
tional science. The International Geophysical Year of 1957-8, which gave birth to artificial earth 
satellites and brought the world into the space age, was organized by ICSU. Another of its major 
initiatives has been the Global Atmospheric Research Programme (GARP). 


In the humanities and social sciences, however, adherence is normally through individual Canadian 
disciplinary societies. These are represented on international umbrella bodies by international discipli- 
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nary bodies. Canadian participation in international scholarly gatherings is here funded by direct 
travel grants from the granting councils to participants in a specific programme. But there is no policy 
of support for Canadian representation, except perhaps for those Canadians who are officers of 
international bodies. 

Because of this situation, and because of the already established roles of the Humanities Research 
Council of Canada and the Social Sciences Research Council, the Royal Society’s international role in 
the humanities and social sciences would at least initially be less direct than in the natural sciences. 
Nevertheless there would be definite places both for the Society and for the Councils and their 
constituent societies, as support policy for activities affecting all disciplines evolves. 


International NGO’s act as technical advisers to UNESCO and to the Economic and Social Council of 
the United Nations. For this reason UNESCO provides financial support designed to augment the fees 
paid by national adhering bodies. 


Proposed International Role for the Royal Society 


If the Government accepts the Senate Committee’s recommendations, the Royal Society will 
establish an international office headed by a senior officer. This office, which should have adequate 
support staff, would, under the general direction of the International Relations Committee be respon- 
sible for liaison with the Department of External Affairs on all appropriate matters. It would also 
notify international NGO’s of the visits of Canadian scholars to international NGO’s and of those of 
foreign scholars to Canada under similar auspices, sponsor, or advise on the holding of, international 
assemblies and other meetings in Canada; and organize and generally administer the Royal Society’s 
involvement in international relations. 


The Society would undertake, in cooperation with the appropriate Canadian professional and 
learned societies, the naming of competent delegates to international NGO’s and their constituent 
bodies. Where necessary it would conduct the briefing of, and reporting by, those delegates and 
administer the funds for travelling expenses. The Society would also ensure adequate representation of 
Canadian scholars abroad, as well as appropriate assistance to, and adequate participation in, interna- 
tional projects. 


The preferred method of supporting these activities is through an “unconditional” grant to the 
Society, the amount to be negotiated annualiy. The Society is unable at the present moment to give a 
precise estimate of its needs, but the amount will be of the order of $lm. a year if all activities 
presently handled by Government are to be transferred to the Society. Most if not all these funds are of 
course already included in the estimates of the various departments and agencies. The grant to the 
Society’s foreign programme would of course be over and above the grants now being made in support 
of the Society’s national activities. 


A detailed plan for a phased take-over of international activities (if approved by the Government), 
the striking of a budget, and methods of granting funds are among the matters still to be discussed 
with government agencies. The Society would also need funds for this additional administrative 
burden. In this connection an initial grant of $150,000 would be needed for the establishing of proper 
procedures. This amount would increase to the greater figure mentioned above over a period of three or 
four years, as responsibilities were progressively transferred. The process would be greatly eased if the 
Government were to attach an experienced officer to the Society. 


Alternative Courses of Action Open to the Government 


1. To maintain the status quo 


The main advantage of this course, in so far as it concerned natural sciences and engineering, would 
be its possible administrative convenience. For NRC quite effeciently administers Canada’s relations 
to international NGO’s in the natural sciences and maintains very good liaison with the Department of 
External Affairs. But the disadvantages are considerable. The possibility of conflict always exists in 
areas where provincial governments seek involvement. There is also a potential for embarrassment to 
foreign scientists and scholars in their having to deal with government agencies rather than private 
bodies, and conversely, to the Canadian government in its dealings with private international bodies. 
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Finally, our present procedures are undoubtedly blocking some channels of communication between 
our scientists and scholars and those of other countries and are inhibiting Canadian participation in 
some international projects. 


2. To give the Royal Society overall responsibility for relations with international NGO’s 


The advantages of this course are consistency with the practice of most other nations; an improved 
image for Canada internationally; the effecting of economies through avoidance of duplication; the 
establishment of a single point of contact with the Department of External Affairs in respect to 
international NGO’s; and the improvement of international channels of communication whereby 
Canada can better achieve certain objectives outside government channels. Informal discussion with 
some officials indicates a preference for this course. 


The only disadvantage here would lie in the minor dislocations and temporary changes in some 
government agencies resulting from the transfer of funds to the Royal Society. This could be 
minimized by making the transfer at an orderly rate rather than all at once. 


Royal Society Recommendations 


The Royal Society of Canada recommends the following: 


1. That the Government of Canada concur with the Senate Special Committee’s recommendation 
that the Royal Society assume overall responsibility for relations between Canada and internation- 
al scholarly bodies. 


2. That the Government approve the principle of an “annual, adequate, unconditional grant” to 
the Royal Society to cover the necessary fees, travelling expenses and administrative support for 
these activities. At this time the total sum required is estimated at about $1m. per year. 


3. That the Government make an initial grant to the Royal Society adequate in amount for it to 
begin these international activities and to hire the necessary staff who, under an experienced 
officer, would work out details of the transfer of responsibility and the expanded role of the 
Society. 


Recommendations of the Senate Committee on Science Policy 


Two recommendations of the Senate Committee mention the Royal Society of Canada, namely— 
12....The Committee therefore recommends that the Royal Society of Canada, with the assistance 

of a special grant from the Ministry of State for Science and Technology, assume the overall 
responsibility for developing and maintaining relations with foreign private scientific and engi- 
neering bodies, operating at the international (or national) level, in close cooperation with the 
International Branch of the Ministry and the specialized scientific and engineering associations 
existing in Canada. 

The Committee therefore recommends: 

17. (1)...That the Ministry of State for Science and Technology be mainly responsible for 
defining and coordinating the Canadian government’s relations with private scientific and engi- 
neering societies, that the present activities carried out by NRC, the Canada Council, and similar 
agencies in the area of relations with such private bodies at the national and international level be 
phased out and that the funds allocated by these government agencies for this purpose be 


transferred to MOSST; 

(2)...the Ministry formally recognize the Royal Society of Canada and the Association of the 
Scientific, Engineering and Technological Community of Canada (SCITEC) as the two main 
spokesmen of the Canadian scientific and engineering community in the areas of science for policy 
and policy for science respectively; 

(3)...the new “make-or-buy” policy be applied in these two areas by all government departments 
and agencies, especially by MOSST and the Science Council, and that studies they require on these 
two topics be contracted out whenever desirable to the Royal Society and SCITEC; 


(4)...The Ministry of State for Science and Technology make an adequate, annual, unconditional 
grant to these two national bodies—the amount to be determined after consultation with them— 
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for the purpose of enabling them to maintain an efficient secretariat, to undertake a few studies on 
their own initiative, to hold periodic symposia, and to finance their publications; 


(5) That these arrangements be for the 1970s and be evaluated for review in 1980. 
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ANNEX II 
to letter to Senator 
Lamontagne 
dated 13 February 1976 
The Royal Society of Canada 
La Société Royale Du Canada 
SOME RECENT ACTIVITIES OF THE ROYAL SOCIETY OF CANADA 


1. International Relations 


(a) The Society was among the early supporters of the International Foundation for Science which 
supports research workers in developing countries in fields directly related to the needs of these 
countries. It is the Canadian adhering body to the Foundation. 


(b) It organized a meeting on January 30th 1976 with presidents of scientific societies to discuss 
the future organization of Canadian adherence to non-governmental international scientific 
organizations. 


2. Symposia 
The Society has organized symposia on topics of current interest, a list of which is appended. 
The proceedings of these symposia have been published or are in press. 


3. Services to the Country 
The Society is assessing, under contract with the Ministry of State for Science and Technology 
through the Department of Supply and Services, how it can further serve the interests of the 
country and in particular the needs of the Government of Canada. 
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ANNEX II 


The Royal Society of Canada page 2 
La Société Royale du Canada 


SYMPOSIA 


Aside from symposia held during annual meetings of the Society, the following symposia have been 


organized: 

Mercury in Man’s Environment 
Communications into the Home 
Physics and Chemistry of Ice 
Energy Resources 

Copernicus 

Waster Re-cycling and the Environment 
Ameérindiens 

Perspectives in Spectroscopy 
Problems of Atlantic Canada 
Glacial Till 


Preserving the Canadian Heritage 


(1971) 
(1972) 
(1972) 
(1973) 
(1974) 
(1974) 
(1974) 
(1974) 
(1975) 
(1975) 
(1975) 


Published under authority of the Senate by the Queen's Printer for Canada 


Available from Printing and Publishing, Supply and Services Canada, Ottawa, Canada K1A 0S9 


Covernment 
Pyblicatons 
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1974-75-76 


THE SENATE OF CANADA 


PROCEEDINGS OF THE 
SPECIAL COMMITTEE OF THE SENATE ON 


SCIENCE POLICY 


_ The Honourable MAURICE LAMONTAGNE, P.C., Chairman 
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~ 
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. “ TUESDAY, SEPTEMBER 7, 1976 


Twenty-first Proceedings on 


the Study of Canadian Government and 
other expenditures on scientific activities 
and matters related thereto. 


(Witnesses and appendices: See Minutes of Proceedings) 


21823—1 


THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., 
Chairman 


The Honourable Donald Cameron, Deputy Chair- 
man 


and 


The Honourable Senators: 


Asselin Hastings 
Bélisle Hicks 

Bell Lang 

Blois Manning 
Bonnell Neiman 
Bourget Riel 
Buckwold Robichaud 
Carter Rowe 
Giguére Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
Grosart Yuzyk 
Haig 

27 Members 


(Quorum 5) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian gov- 
ernment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


PACE 


Minutes of Proceedings 


Tuesday, September 7, 1976. 
(35) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 9:35 
a.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Carter, God- 
frey, Hicks, Lamontagne, Lang, Stanbury and Yuzyk. (8) 


In attendance: Mr. Phillip J. Pocock, Director of 
Research and Mr. Jacques W. Ostiguy, Chief of 
Administration. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses were heard: 


From: The Canadian Council of Professional Engineers: 
Mr. C. J. Moull, President; 
Mr. L. M. Nadeau, General Manager; 


Mr. L. C. Sentance, Acting Executive Director, 
Association of Professional Engineers of Ontario. 


The Engineering Institute of Canada: 
Mr. Robert F. Shaw, President; 
Mr. Byron T. Kerr, General Manager; 
Mr. D. L. Mordell, Immediate Past-President. 


Mr. Moull and Mr. Shaw both made opening statements. 
The witnesses then answered questions put to them by 
Members of the Committee. 


On Motion by the Honourable Senator Carter, it was 
Agreed that the joint brief presented to the Committee by 
The Canadian Council of Professional Engineers and The 
Engineering Institute of Canada be printed as an appen- 
dix to this day’s Minutes of Proceedings and Evidence. 
(See Appendix No. “36’’) 


During the question period, Mr. Moull mentioned the 
Proceedings and the Recommendations reached by the 
Ontario Engineering Advisory Council at its Seminar held 
in Toronto on June 28, 1976. On Motion by the Honourable 
Senator Yuzyk, it was Agreed that both the Proceedings 
and the Recommendations be circulated to all members of 
the Committee and that the Recommendations only be 
printed as an appendix to this day’s Minutes of Proceed- 
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ings and Evidence. (See Appendix No. “37’’) 


At 12:35 p.m. the Committee adjourned until 2:30 p.m., 


Tuesday, September 7, 1976. 
ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Tuesday, September 7, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 9.35 a.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, we have this 
morning two very important national associations, the 
Canadian Council of Professional Engineers and the Engi- 
neering Institute of Canada. As you already know, they 
had agreed to give us a joint presentation, but I under- 
stand that they wish this morning to separate in their 
opening statements and, in other words, to make two 
opening statements. I will now ask Mr. Moull, President of 
the Canadian Council of Professional Engineers, to make 
his opening statement. Before he does that I would invite 
him to introduce his delegation to us. 


Mr. C.J. Moull, President, Canadian Council of Profes- 
sional Engineers: Honourable senators, I should like to 
introduce the General Manager of the Canadian Council 
of Professional Engineers, Mr. Leo Nadeau. 


The Chairman: He is well known to the committee. 


Mr. Moull: Yes, he is well known. To Mr. Nadeau’s right 
is Mr. Sentance, the Acting Executive Director of the 
Association of Professional Engineers of Ontario. I might 
ask Mr. Shaw if he would introduce the counterparts from 
the Engineering Institute of Canada. 


The Chairman: Before Mr. Shaw does that, I should 
point out that Mr. Shaw is the President of the Engineer- 
ing Institute of Canada and is a former Deputy Minister of 
the Department of the Environment. Before that I believe 
he made a certain contribution to Expo 67 in Montreal. 


Mr. Robert F. Shaw, President, Engineering Institute of 
Canada: Thank you, Mr. Chairman. Honourable Sena- 
tors, I should like to introduce Dr. Donald Mordell, 
Immediate Past President of the Engineering Institute of 
Canada, and our General Manager, Mr. Byron T. Kerr. 


The Chairman: Before proceeding any further, I should 
like to have the usual motion to print the joint brief from 
the two associations as an appendix to _ today’s 
proceedings. 


Senator Carter: I so move. 


Hon. Senators: Agreed. 
(For text of Appendix see page 27) 
Mr. Moull: Mr. Chairman, my colleagues and I are grate- 


ful for this opportunity to appear before your Committee 
to discuss the views and suggestions of the engineering 


profession which were submitted in response to the report 
ana request of the Committee. 


We would first like to reiterate our real appreciation of 
the very valuable contribution made by your Committee 
in attracting the attention of government and the public to 
the importance of engineering and science in the solution 
of the great economic and social problems facing this 
country at this time. 


It is not my intention to summarize our written submis- 
sions with which you are undoubtedly familiar but I 
would like to emphasize certain points which we consider 
to have special importance. 


First and foremost, we wish to again emphasize the 
urgent need to establish clearly identified national goals 
and priorities, dynamic and flexible targets and strategies 
and a renewed feeling of mutual respect and confidence 
between industry and government. We also wish to reiter- 
ate our belief that every attempt must be made to build on 
existing strengths and to ensure that these strengths are 
not dissipated or eroded—all in preference to replacement 
by new but untried processes or organizations. 


We believe that the failure of the Government to main- 
tain, let alone increase, the allocation of resources to 
research and development in the natural science and engi- 
neering fields in recent years and its recent decision to 
continue this policy during the current period of restraint 
are due in large measure to the absence of clear 
objectives. 


We also believe that government must make productivi- 
ty improvement one of its major national goals and whole- 
heartedly endorse the recommendation of a recent 
Ontario Engineering Advisory Council Seminar that the 
federal government give leadership in this area and pro- 
mote the establishment of an independent National Centre 
for Productivity in which representatives of Government, 
Labour, Management and Engineering can contribute use- 
fully and effectively to the development and inculcation of 
new philosophies and mechanisms for productivity 
improvement. 


Finally, our profession is deeply concerned with man- 
power utilization and planning in the field of engineering 
and technology and has established a Canadian Engineer- 
ing Manpower Council to carry out studies and surveys in 
collaboration with governments, industry, universities and 
other interested parties, in this vital area. 


We appreciate recent steps taken by the Government of 
Canada to promote a better utilization of Canadian engi- 
neering capabilities but feel that substantially increased 
efforts in this direction are necessary if Canada is to 
maintain and improve its innovative capability. 


The make or buy policy promoted by your Committee is 
also a forward step in this direction but its application 
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must be greatly expanded in order to achieve appreciable 
results. 


This concludes my opening remarks Mr. Chairman. My 
colleagues and I will be happy to discuss details of our 
briefs and to attempt to answer questions. 


The Chairman: Thank you, Mr. Moull. We will now hear 
from Mr. Shaw. 


Mr. Shaw: Mr. Chairman and honourable senators, I 
should like to echo Mr. Moull’s statement of appreciation 
of the work of this committee, which is so important, and 
the invitation to be before you. I have distributed copies of 
my opening statement which may assist you in developing 
the discussion. 


Industrial Canada has become increasingly aware of the 
rapid deterioration of both productivity and product unit 
costs relative to the performance of its off shore competi- 
tors, notably the United States. 


Canadian productivity, by reason of scale and other 
factors, continues to lag that of the U.S.A. by some 20 per 
cent. At the same time wages in Canadian secondary 
industry have now passed the point of parity with the 
U.S.A. in some instances by as much as 20 per cent. 


In the meantime we are working with old tools. Today 
the average Canadian is working with capital equipment 
two to three years older than the tools of his competitors 
in Germany and Japan. 


If this crisis in Canadian productivity and costs is left 
unattended it will lead to a reduction in the Canadian 
standard of living and in our ability to finance social 
programs. We have already slipped to ninth in the world in 
these areas. 


Now productivity is intimately related to research and 
development and in particular to the transfer of technolo- 
gy from lab to field and to factory. 


Mr. Chairman, this committee is at the heart of the 
government’s effort to solve these problems. 


The engineer stands ready and willing to assist. 
Although he does research he is more often the developer 
in the R & D team—the bridge between science and 
society. 


The profession is well organized. “Cooperation” is the 
key word between engineering organizations from coast to 
coast. Our relations with engineering bodies beyond Cana- 
da’s borders are active and effective. 


So far the results of our current efforts here in Canada 
to create more R & D, particularly in industry, have 
shown only indifferent results. 


The total science budget of the Government of Canada 
in the past six years (70-71 to 75-76) has increased by 69 per 
cent. The actual gain, however, in constant 1970 dollars is 
$76 million or about nine per cent. 


During the same period, the share contracted out and 
given in grants to industry dropped from 18.4 per cent to 
13.4 per cent and the share to the universities dropped 
from 17.1 per cent to 13.9 per cent. Included in the totals is 
“mission oriented’? research and development. Here, 
industry’s share in contracts has increased from 4.4 per 
cent to 12.9 per cent and the share to universities has 
increased from 1.0 per cent to 2.0 per cent. 


However, during that period the new Department of the 
Environment was created and major environmental 


Science Policy 


September 7, 1976 


assessments have been undertaken in such areas as the 
Great Lakes, the Mackenzie Valley, the Peace-Athabasca 
Delta, the Okanagan, James Bay and the Beaufort Sea. 
During the same period the new Ministry of State for 
Urban Affairs has added its load and other government 
departments have undertaken new missions in such areas 
as the use of satellites, and the extraction of oil and gas 
from the sea bed. Most of this ‘‘science’”’ has been the 
application of known technology. Little of it breaks new 
ground. 


Therefore it can be said that in Canada the amount of 
normal ongoing government research and development 
has probably decreased, industry’s share has decreased, 
the university share has decreased, and only on special 
new types of projects has the “buy” policy worked. 


In the meantime, we, in Canada, are living in a period of 
exploding technology and declining productivity. 


What is wrong? 


1. In the first place I believe we have been led astray by 
those OECD tables that show Canada as spending a 
higher percentage of the science dollar in government and 
a lower percentage in business enterprise. But Canada isa 
huge country with a vast, hard to develop ‘“‘north”—one of 
the world’s largest continental margins—and a resource- 
based economy. 


Even though we are classed as an industrial country we 
in no way resemble the other nine countries listed. One 
apple: nine oranges. 


The Government of Canada should be, and it has been, 
pushing back our frontiers where industry cannot yet go. 
Now it has slowed this effort. We plan to manage a two 
hundred mile economic zone off our coasts. Some twenty 
nations fish in those waters and we cannot even find the 
money to do an environmental assessment of our own 
most valuable fishing grounds, the Gulf of St. Lawrence, 
the Straits of Georgia, the Bay of Fundy, and others. 


We cannot afford a research-equipped heavy duty ice 
breaker for our Arctic, and we have added little to our 
research budget in the two vital areas of energy and food. 


2. We have scattered our shots, I think, in the “make or 
buy” policy. We are trying to push things indiscriminately 
off the government lab bench into anybody’s factory. 
Instead, I respectfully suggest that MOSST should start 
from Canada’s strengths and needs and build on them. 


“Make” research in meteorology, marine science, 
marine geology, wildlife, environmental protection and 
satellite systems; “buy” research in secondary industry, 
which supplies and supports our great resource industries, 
energy, mining, agriculture and petroleum; “buy” R&D in 
those industries which sell Canadian products and skills; 
“make or buy” depending on conditions, in border-line 
cases. For example, there are some forests not yet con- 
sidered “‘economic” by industry. Make! The fishing indus- 
try cannot hope to do the massive research needed to stop 
the frightening slide in fish population. Make! We export 
raw materials such as iron ore, coal, gas, oil, uranium 
oxide when there must be opportunities to process them 
further here at home. “Make or buy”, and of course a 
maximum possible ‘‘buy” should be included in “make’’. 


3. We have been tinkering with the NRC—one of the 
world’s most repected research centres. The resulting 
uncertainty has hampered its effectiveness. 
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4. We should not urge MOSST to give us numbers which 
statistics Canada does better and to dig depply into budg- 
ets which the Treasury Board does better. Now they are 
beginning to study problems as research and development 
co-ordinators and advisors. Here, in my view, is an excit- 
ing prospect for the future of MOSST. They are well 
qualified to look at Canada’s R&D with unclouded eyes. 


Mr. Chairman, honourable senators, I pray that you will 
succeed in applying the furthest reaches of wisdom to 
your important deliberations. I hope that you will guide 
our science policy into building on our strengths and 
seeking new strengths either through government or 
through industry as deemed appropriate after thoughtful 
consideration. 


The Chairman: Thank you very much, Mr. Shaw. I am 
sure we will get some question as a result of that state- 
ment, and I will first recognize Senator Godfrey. 


Senator Godfrey: I think I will reserve some of my 
questions on your opening statement until I get to page 5 
of the brief. They will fit in better there, I think. 


One page 1 you make this statement: 


The Engineering profession is greatly concerned, 
however, that it has not seen any evidence that the 
Senate Special Committee has acknowledged or, even 
more importantly, taken into positive consideration, 
some of the strong views put forward by the profes- 
sion in its response to the recommendations of 
Volumes II and III of the report entitled ““A Science 
Policy for Canada’’; it is concerned that the Commit- 
tee apparently intends to monitor the implementation 
of its original recommendations, without any attempt 
to incorporate modifications proposed by the engi- 
neering profession—and by other responding organi- 
zations. 


I do not have a question there so much as an observa- 
tion. Personally I was not a member of the original 
Science Policy Committee. 


The Chairman: You are, therefore, objective. 


Senator Godfrey: I have tried to indicate that I am 
trying to keep an open mind, like other people here, and I 
do not really think, if you look at the terms of reference of 
this committee, that that is their sole job. At least, I have 
not thought so. Some individual members, I am sure, are 
dedicated to the original recommendations, but, I can 
assure you, I am not. 


Mr. Shaw: I can make the same disclaimer. I was not on 
the committee that wrote that report, either, so I will pass 
that buck to mr. Moull. 


Mr. Moull: I was on the periphery myself. I would like to 
ask one of the individuals who was more closely involved 
at that particular time if he would care to comment. 


Mr. L. M. Nadeau, General Manager Canadian Council 
of Professional Engineers: Well, Mr. Chairman, this grows 
out of the fact that in reading the terms of reference of 
this newly established, or re-established, committee, it 
appeared to us that the committee wanted to monitory the 
implementation of its original recommendations. That is 
the way we read it, and we felt that perhaps this was not 
quite right. That is the reason for this remark. 


The Chairman: I think there were two comments you 
made in the brief along those lines. First of all you com- 
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mented that in our previous reports we had not taken into 
consideration some of the view that you had presented to 
us. I feel that in this whole area of science policy we were 
among the first, as a group, really to attach great impor- 
tance to engineering, and the contribution of engineers, 
not only with regard to science policy but to the innova- 
tion process, as opposed to quite a number of other 
reports, published either in Canada or elsewhere, in which 
the main concentration was really on science as opposed 
to engineering. 


When I read your brief through I thought that it was a 
little bit of an unfair comment, although I do not want to 
exaggerate that at all. We in politics have a rather special 
skin, and we can take that sort of thing; but as far as the 
new terms of reference are concerned, I want to explain 
that we did not want to undertake a completely new 
inquiry, which would have taken, again, two, three, or five 
years. I think, however, that the explanations of the terms 
of reference make it clear that while we are especially 
interested in reviewing what has happened to our recom- 
mendations, we wanted to know what recommendations 
had been implemented, and how, and what other recom- 
mendations had not been implemented, and why. I think 
that makes our terms of reference fairly wide. It means 
also that if there are good reasons presented to us for not 
implementing a given recommendation, we are certainly 
prepared to hear them. 


I think that on this note we might as well forget this part 
of the brief. 


Senator Godfrey: I do not quite understand these 
remarks regarding the terms of reference. The terms of 
reference I have been operating under simply say: 


The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian gov- 
ernment and other expenditures on scientific activities 
and matters related thereto; 


The Chairman: There were explanations given in my 
speech when I moved that motion in the Senate, and I am 
sure Mr. Nadeau has read those as well. 


Senator Godfrey: On page 2 you list certain characteris- 
tics which you say you believe future research and the 
development of policy options should have. I must say that 
when I read them I thought it was akin to the motherhood 
idea, and I do not see how anybody could seriously disa- 
gree with them. Consequently I have no questions on that 
aspect, although someone else may have. 


The Chairman: Before we go into this, I have a prelim- 
inary question. I would like to know the relations of your 
two organizations with the national association of engi- 
neers, the consulting engineers. It seems to me that you 
have three different associations or groups catering more 
or less to the same people. I know part of the answer, but I 
would like to have that explanation on the record before 
we start. 


Mr. Moull: In a sense we are a triumvirate of the Canadi- 
an Council of Professional Engineers, the Engineering 
Institute of Canada and the Association of Consulting 
Engineers of Canada. The Canadian Council of Profes- 
sional Engineers, of which I am the president, represents 
10 provincial associations, including the Order of the Engi- 
neers of Quebec—which is similar to an association—and 
the Yukon association. These provincial associations 
administer the provincial legislation under which engi- 
neers are regulated or licensed to practise professional 
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engineering. So it is this aspect of the engineering profes- 
sion with which the Canadian council is most directly 
concerned. It has a number of other functions, as well, 
such as accreditation of engineering programs. 


The Chairman: It is more or less like the Canadian Bar 
Association. 


Mr. Moull: Yes, in the licensing registration side of the 
activity. If I may comment in very general terms the 
Engineering Institute of Canada is the technical arm, the 
learned society arm of the profession; the Association of 
Consulting Engineers of Canada is the business arm of the 
profession. We have agreements between each of us as to 
how we split the pie. We have overlapping areas and we 
have mutual agreements on how we function one with 
another, and we all work very cooperatively in all of these 
areas and recognize each other’s autonomous areas, and 
also work closely on the overlap areas. 


Mr. Shaw: Mr. Chairman, if I may add a little, I agree 
with all that has been said. There are further breakdowns 
arising from the explosion in technology and the com- 
plexity of today’s technology, so that you will notice on the 
letterhead on which I wrote my opening statement that the 
institute itself has constituent societies in electrical engi- 
neering, geotechnical engineering, mechanical engineering 
and civil engineering. In addition, cross-discipline divi- 
sions in such things as management and education. I think 
the important point, and Mr. Moull made it, is that we 
never move except in consultation one with the other. Not 
because we are afraid of one another, but because we 
think it is good organization. 


Mr. Nadeau: You mentioned other engineering organiza- 
tions, and there are such other organizations. They would 
include the Canadian Society for Chemical Engineering 
and the Institute of Mining, for instance. There is a com- 
mittee made up of all of these major engineering organiza- 
tions called the Canadian Engineering Societies Commit- 
tee which meets regularly to study problems of mutual 
interest, if you like. So we have this contact with all 
Canadian based engineering groups. 


The Chairman: How do you relate to SCITEC? 
Mr. Nadeau: We do not. 


The Chairman: You are not a member of SCITEC? 
There is no engineering association belonging to SCITEC? 


Mr. Nadeau: I must say there are one or two smaller 
organizations in the engineering field that belong to 
SCITEC. But, by and large, the large group, such as our 
own council, which includes all of the institutes of 
Canada, is not a member. 


The Chairman: Why? 


Mr. Nadeau: There is a variety of reasons. At the very 
beginning we tried to impress on the organizers of 
SCITEC that engineering should have a proportionate 
representation on the governing bodies of the organiza- 
tion, and if that organization was to speak on behalf of the 
scientific and engineering community—there are more 
engineers in Canada than all of the other scientists put 
together, and we were not given that privilege of having 
an adequate voice in the affairs of the organization. So we 
just decided that it was hazardous on our part to belong to 
an organization that could speak on our behalf without 
our having a proper voice in its deliberations and decision- 
making process. So we opted out. 
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Mr. Moull: I can perhaps amplify on that by saying in 
the early days we took a very keen interest in the develop- 
ment and growth of SCITEC, and participated in a 
number of their meetings, functions and conferences. But 
it became very evident that the turn of events that Mr. 
Nadeau has referred to in the engineering profession—not 
really being allowed to have an adequate voice in the 
affairs of SCITEC—that it was a futile exercise to contin- 
ue with SCITEC. The support that had been evident from 
the outset disappeared from certainly the Canadian coun- 
cil and its constituent organizations in the engineering 
profession in Canada. 


The Chairman: I remember well when we started the 
discussions about SCITEC, before it was even founded, 
that your predecessor, the then president of the Engineer- 
ing Institute, was very active in sponsoring the first meet- 
ing which gave birth to SCITEC. I am sorry that it did not 
work. 


Mr. Byron T. Kerr, General Manager Engineering Insti- 
tute of Canada: If I may, senator, I think one of the basic 
problems with regard to the engineers in Canada in 
SCITEC arises from the fact that initially SCITEC was to 
be a forum for the exchange of views from all the sciences 
and the areas of technology. Despite the fact that many 
people seem to feel that the engineers are isolationists, 
that we want to go our own way, this is not in fact true. 


As SCITEC developed, it drew more and more towards 
the function of a voice speaking for all the members of 
participants in SCITEC. Fundamentally this is our prime 
reason for withdrawing and not being involved in SCITEC 
today. 


We have indicated to SCITEC in many meetings and 
discussions over the last three years that when the aims 
and objectives of SCITEC are changed so that it does 
become a true forum for the exchange of views among the 
total engineering and scientific communities, then we 
would be pleased to reconsider participation. But until 
that time, we are not prepared to accept any organization 
as the voice for engineering, as much as I dislike that 
term. 


The Chairman: 
something? 


Mr. Shaw, you wanted to add 


Mr. Shaw: Slightly further back in the discussion, I 
thought it might be of interest to the honourable senators 
to know that in those engineering disciplines which are 
not constituent societies of the Engineering Institute, You 
will find several of their members being members of the 
Institute’s Technical Operations Board and there is a 
strong cooperation in cases where, for unavoidable rea- 
sons, an engineering group such as the chemical engineers 
does not have a constituent relationship with EIC. 


Senator Carter: Before we leave that, may I just ask one 
question? Is this break-away or peeling off from SCITEC 
indicative of a philosophical cleavage between SCITEC 
and engineers? In other words, is it a lack of appreciation 
of the pure sciences, of the technology, and the bringing 
together of the pure scientists and the technologists who 
develop the ideas, the scientific ideas, and make them 
concrete? 


Mr. Shaw: No, the engineer and the scientist tend to 
work very well together. In fact, if I may go back about 
five years, when the Department of the Environment was 
formed—and that department I believe hires more scien- 
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tists than any other organization in Canada—the minister 
was an engineer, as you may recall, and so was the deputy. 
Two out of the five assistant deputy ministers were engi- 
neers. In fact, the man responsible for fisheries as senior 
Deputy Minister of Fisheries and Marine Sciences is an 
engineer. So the working relationships, I believe, are 
excellent. The question of the political relationships is 
apparently not so smooth. 


The Chairman: I believe some members of your delega- 
tion wish to intervene at this point. 


Mr. Nadeau: Mr. Chairman, I just wish to re-emphasize 
very strongly the point made quite clearly by Mr. Shaw: It 
is our natural wish to talk with and interchange ideas with 
anyone who has relations with ourselves, which includes 
physical scientists and others. It was hoped, very clearly, 
that SCITEC, as Mr. Kerr said, was to be a forum. Instead, 
it seemed to us that it would be a political body, in a sense, 
which spoke on our behalf, and we were simply unwilling 
to have other people say what engineers think without 
engineers being allowed to participate. It is as simple as 
that. So, if that is the philosophy, it is only the philosophy 
of what SCITEC is going to do. If they are going to act as 
spokesmen for our community, no—if they speak for us 
and we are not involved. If it is to be a body of exchange 
of opinion, yes, we will be in it. 


Senator Carter: But I believe the remark was made 
previously that there are more engineers than all the 
scientists put together, so you are numerically greater 
than all the others. What prevented you from getting a 
voice to which you are entitled in a general forum in an 
organization to represent all scientists. The point I am 
making is with respect to what is the nub of the problem. 


Mr. Nadeau: It is very simple: Engineering is highly 
organized and very concentrated, organization-wise. So, 
speaking for engineers at the original meetings of SCITEC 
were two organizations, the Engineering Institute of 
Canada and the Canadian Council of Professional Engi- 
neers. The scientific community is highly disorganized 
and fragmented, and had dozens and dozens of different 
organizations, all represented; all with one voice. So when 
the time came for a vote on proposals we were out-voted 
tremendously and our proposals were just ignored. 


Senator Stanbury: It sounds like the United Nations. 


Mr. Nadeau: Exactly; the United Nations is a perfect 
analogy, but it is strictly a political situation. 


Mr. Moull: There were organizations at that time of 
which many of us had never heard, and I believe there 
were something in the order of 125 or 150 organizations 
which might have been part of SCITEC. As I say, some 
were relatively unheard of, small organizations of a few 
members somewhere in the country, as compared to, for 
instance, the Canadian Council of Professional Engineers, 
which represented at that time somewhere between 65,000 
and 70,000 registered professional engineers. We were a 
voice in the wilderness as to the manner in which the 
organization was growing, and it was futile. 


The Chairman: Are you pursuing these discussions with 
them? It is really too bad, because I believe at the begin- 
ning, when perhaps some senators now present were not 
members of this committee, we more or less started the 
idea as a result of hearing one evening back in 1969 eight 
or nine different national associations with interests in 
research and development in health. That was the first 
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time they met together—the occasion of their appearance 
before our committee. That is how it all started. 


They suggested that perhaps there was a need for a kind 
of umbrella national organization in which all those 
involved or interested in science policy would be able to 
meet and discuss their concerns and, perhaps, make pro- 
posals as to the major orientations which should be taken 
by science policy in Canada. This is how it all started, and 
at that time I believe it was more or less clear in all our 
minds, including those of the engineers, that SCITEC 
would in certain circumstances speak for the scientific 
and engineering community. Therefore, I would certainly 
wish that this dialogue continue so that some agreement 
might be reached in order that there would be more unity 
than disunity. 


Mr. Moull: In answer to your question, Mr. Chairman, I 
would say that any activity between SCITEC and profes- 
sional engineering at the time is nil and dormant. 


The Chairman: It is too bad, because even in your brief 
you continually emphasize more than we have done the 
relationship between science and technology, and if we do 
not have this type of dialogue in our country when we all 
deplore that especially our technological effort is inade- 
quate then, in my opinion, we are missing something. 


Senator Stanbury: The other problem—at least it seems 
so to me, and I wonder if I might have a comment on it—is 
that in your brief you speak a great deal of the need for 
goals, priorities, objectives and a commonality of going 
forward together with priorities, and knowing where we 
are going. Reference is made also to industrial strategy, 
and so on. How do you do that if you cannot get together 
at the professional level to give some guidance to 
government? 


Mr. Shaw: Mr. Chairman, if I may suggest it, this is the 
type of thing with respect to which I think MOOST would 
be very useful to guide and take a leadership role in, 
helping to create an organization which would be work- 
able even in the private sector. 


The Chairman: I have more confidence in the private 
sector and private initiative than you seem to have. It 
seems to me that if the scientific and engineering commu- 
nity cannot organize itself without government guidance 
and directives, we are in worse shape than you have 
already stated. 


Mr. Moull: Mr. Chairman, I would like to reiterate that it 
was not without effort expended on the part of the engi- 
neering community to attempt to work very cooperatively 
with SCITEC at the outset, but for a period of what I 
recall to be the two or three initial years there was no 
response, despite our input to SCITEC. Hence, since there 
was a financial obligation to keep SCITEC moving, and 
we could see no benefit for the engineering profession to 
pursue this, we felt it necessary to withdraw. 


The Chairman: I suppose we might as well conclude this 
discussion at this stage, because it seems to me that you 
are not responsible for the breakdown of relations, and we 
will hear representatives of SCITEC this afternoon, when 
we will have a few questions to ask them also. 


Senator Godfrey: Except that we might skip to the brief 
of January 30, 1974, at page 6, because in my opinion that 
has some relevance. There you refer to the interface of 
science policy and representation in international rela- 
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tions and the fact that you do not wish the Royal Society 
to represent you either. I think this might be an appropri- 
ate time to make reference to this. You say that the Royal 
Society includes a relatively small number of prominent 
engineers, selected primarily on the basis of their research 
activities, rather on their professional practice and not 
acting as official representatives. I would like a little more 
comment on that aspect. Also, what is the percentage of 
engineers who are members of the Royal Society. 


Mr. Nadeau: It is a very small percentage; there are 
approximately 50 engineers. 


Senator Godfrey: Out of how many? 
Mr. Nadeau: Out of 85,000. 


Senator Godfrey: No; how many are in the Royal 
Society? 


Mr. Nadeau: I do not know what the total membership 
of the Royal Society is, but there are 50 engineers—quite a 
small percentage. 


The Chairman: They have established a new academy, I 
believe, especially for engineers in very recent years. 


Mr. Nadeau: That is right, but there is a very small 
number of engineers represented there. However, our 
point is that it is an elitist type of organization. In other 
words, it is self-perpetuating; they elect their own mem- 
bers and the profession as such has no say in the affairs of 
the Royal Society. Those engineers who are members are 
not there as representatives of the profession; they have 
not been selected by the profession and have no direct 
contact with it, so they do not represent the engineering 
profession. 


Senator Hicks: That could apply to geologists, physi- 
cists, biologists or students of history or of letters or 
anything else, who belong to the Royal Society. You would 
completely change the nature of and destroy the Royal 
Society if you made it that way. I do not think the engi- 
neering profession can expect to have a special lobby in 
the Royal Society. 


Mr. Nadeau: All we are saying is that we do not want the 
Royal Society to be our international voice and spokes- 
man. They do not represent us as a professional society. 


Senator Hicks: By its nature, the Royal Society is not 
oriented towards professional people such as most of your 
engineers, There is no reason why engineers who are 
distinguished in the practice of their profession should be 
elected to the Royal Society. The Royal Society exists for 
different purposes, and it is bound to appeal only to a 
different type of activity which will be engaged in by a few 
engineers not typical of the whole profession. 


Mr. Nadeau: That is right. 


Senator Hicks: Any more than lawyers, because of their 
distinction in the practice of law, should expect to be 
elected to the Royal Society. 


Mr. Shaw: Mr. Chairman, this point should well be dis- 
cussed in the light of our recommendation that we should 
build on strength instead of trying to create some new 
organization to do that which is already being done rather 
well. In the international engineering community we have 
excellent relations all over the world, and again it is a 
combined effort between the engineering organizations. 
For example, the UPADI, the Pam-American Federation 
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of Engineering Organizations, is holding a meeting in 
October, and, because it coincides with the date of the 
annual meeting of the Engineering Institute of Canada, we 
have asked the Canadian Institute of Canada, we have 
asked the Canadian Council of Professional Engineers to 
represent our interests at that meeting. 


Now, these relationships have developed to the point 
where the Engineering Institute of Canada was nominated 
to set up the headquarters for the World Federation of 
Engineering Organizations. We were beaten out by 
France, but I think it is interesting to note that our case 
was put forward at the meeting of the WFEO by Dr. 
Mordell of the Engineering Institute, and Mr. Nadeau of 
the CCPE. 


So I think here is a case where, I would suggest, the 
committee can consider whether they should build on 
strength or try to create something new which they are 
now trying to put in an organization which is not really 
geared for this sort of thing. 


The Chairman: In this area I think you should go back 
to what we had in mind at that time, and the problem that 
we are faced with as Canadians. At the moment, most of 
the representation abroad in the private field, at least in 
the scientific areas, is organized by NRC and the Canada 
Council which are two government institutions. I think 
that for a country which claims some adherence to the 
free market mechanism, private international relations 
should be organized and sponsored in some way by pri- 
vate Canadian organizations, not by government organiza- 
tions. That was the problem which we were facing at that 
time, and we looked at a number of other countries, 
because we were not trying to set up something new, and 
we realized that in Great Britain, for instance, the Royal 
Society is used as a kind of channel. It is not used to 
represent different professional societies but as a kind of 
channel or umbrella, in close cooperation with the 
individual professional associations, to organize these 
international private relations. In France there are other 
organization similar to the Royal Society in Great Britain. 


That is how we develop this kind of recommendation, 
and I do not think that if the Royal Society had been 
assigned these responsibilities it would have organized 
representations abroad in the field of engineering without 
consulting fully the engineering associations. 


In any case, we had this idea after consulting ourselves 
with many people. I understand that you are strongly 
opposed to that and that other associations are also 
opposed to it as well. Probably, therefore, the net result of 
this will be that government organizations will continue to 
sponsor international relations at the private level and we 
will sound more or less like a country from the other side 
of the curtain. 


Senator Godfrey: Mr. Nadeau, what puzzles me is that 
the very remarks you made as to why the Royal Society 
could not represent you would apply equally to the Na- 
tional Research Council. I just do not understand why you 
think the National Research Council, other than the fact 
that they have proved they could do it, should represent 
the engineering profession any more than the Royal Socie- 
ty should. This is what I would like you to explain. 


Mr. Nadeau: Let us look at what is happening now 
within the National Research Council. It has a committee 
which is responsible for advising the president of NRC on 
these matters. That committee has tried very hard and has 
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succeeded to a certain extent in delegating responsibility 
to organize international representation to existing bodies 
in various specialties in Canada in both science and engi- 
neering. The engineering field have delegated all this au- 
thority to represent Canada to existing engineering bodies 
and primarily the Engineering Institute of Canada and the 
Canadian Council of Professional Engineers. In some of 
the scientific fields it finds it very hard to do this because 
of the lack of organization of the people in the particular 
field. So to avoid Canada’s being not represented, NRC 
has taken the initiative, but it is trying hard to pass that 
back on to the individuals in the country who are mem- 
bers of that particular discipline, and in many instances it 
is succeeding in doing so. 


Another point is that the cost of this international 
representation is very high. Many of the groups are unable 
to finance this so they need financial assistance. This is 
what NRC is providing primarily. It is providing, financial 
assistance so we can have adequate Canadian 
representation. 


I believe the philosophy of NRC is that they should 
divest themselves of the authority and responsibility if 
they can find somebody to assume that responsibility in 
Canada. Has that cleared it up for you? 


The Chairman: This is exactly what we had in mind. Dr. 
Schneider told this committee recently that they were 
trying to do that. But with their present divisions within 
the scientific and engineering community I do not know 
how they will succeed, because it seems to me we are ina 
way over organized, and yet Mr. Nadeau tells us that in 
certain areas we are not organized enough. 


Senator Godfrey: It occurs to me that the Royal Society 
could follow exactly the same policy if it were given the 
responsibility, and, if the engineers were well organized, 
would say, “Go ahead,” and would only step in where 
necessary. However, I think we can pass on from that. 


Senator Hicks: If I may just make an observation, I take 
it no one questions the fact that, however representation 
may be chosen to international meetings from the Canadi- 
an science and engineering communities, government 
funds are properly directed towards helping the costs of 
that, and this is indeed a burden which the government 
should be willing to assume in this country as well as in 
any country, regardless of the political philosophy which 
dominates the country. 


The Chairman: Our proposal was that there should be a 
transfer of funds from the public sector to the private 
sector. 


Senator Hicks: Before we lead the question of SCITEC, 
may I ask one more question, since the SCITEC repre- 
sentatives will be with us this afternoon? I will ask the 
question by making a provocative statement and perhaps 
Mr. Moull and Mr. Shaw will reply. 


I take it that the engineers feel that they are strong 
enough so that they do not need SCITEC and can see no 
benefit that it confers on them. Does this mean that 
SCITEC is a waste of effort, and so on, on the part of the 
other agencies which compose it as well? 


Mr. Shaw: No, Mr. Chairman. I think we made it clear in 
the earlier statements this morning that if the organiza- 
tional problems of SCITEC, with a hundred or more 
organizations on the scientific side, and two on the engi- 
neering side, could be straightened out, and if there could 
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be a forum in which there could be an exchange of ideas, I 
think, as Dr. Mordell has said, we would be delighted. 
That is a question of organization, and not a question of 
our avoiding the scientists, on whom we depend for the 
science which permits us to develop. 


Mr. Moull: The trouble is that it is not the nature of the 
SCITEC organization so much as the direction in which it 
attempted to go, and I must say, personally, that in the 
early days I was a very strong supporter of SCITEC. In 
fact, I drew the Ontario Association of Professional Engi- 
neers ‘nto some substantial support of SCITEC, because I 
had high hopes that it would succeed in being a forum for 
all scientific and engineering organizations. However, it 
surely did not turn out this way at all, and my interest 
waned, and I would say that the Association’s interest 
followed. 


Senator Hicks: I do not mean to be rude, but again, in 
order to get to the point before us, may I say this: Is it 
unfair to say that your disillisionment with SCITEC is 
because engineers have not had sufficient influence on 
SCITEC and on the development of its position and 
activities? 


Mr. D. L. Mordell, Immediate Past President, Engineer- 
ing Institute of Canada: I think one must concede the 
truth of that. We would have liked to push the policy—let 
me put it that way—that SCITEC would become more of a 
UNESCO, doing useful things, and getting people to- 
gether, than a General Assembly. 


Senator Hicks: You mean useful things like UNESCO 
does? 


Mr. Mordell: Well, things like getting on with the con- 
struction side of things, and making dialogue and working 
together. Don’t take me too literally, Henry. I mean this as 
distinct from making statements of position. When the 
General Assembly makes a resolution, the United States 
might feel very aggrieved at being outvoted by 99 other 
countries, and I think this might be our position if we saw 
SCITEC making statements and posturing on behalf of 
the community; but if we could only get together and talk 
we would be delighted. 


Mr. Moull: I had a strong feeling in the last stages of our 
envolvement with SCITEC that the engineering profession 
was being looked upon as a second-class citizen in this 
country in relation to other bodies of varying sizes and 
importance that were being utilized by the SCITEC organ- 
ization. In fact, one of the executive members of SCITEC, 
at that particular time, told me, off-handedly, “You fel- 
lows are really just plumbers.” That was the word he used. 
He said, “We want your money. We need your money. But 
we are going to run this show the way we want to.”’ They 
look upon the engineering profession as having a fair bit 
of money, which they needed. This was a private 
conversation. 


Senator Hicks: Do you think the attitude towards engi- 
neers and engineering institutions was different in kind 
from the attitude which, let us say, makes physicists feel 
superior to chemists, or chemists to biologists? I must not 
try to establish a hierarchy here. These jealousies do exist 
among the disciplines, of course. 


The Chairman: Where do you put the social sciences? 


Senator Hicks: I will stick to the hard side. But do you 
think the attitude towards the engineers was different 
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from these interdisciplinary rivalries which all of us who 
have any experience in academic communities are well 
aware of? 


Mr. Moull: Yes. 


Mr. Kerr: I think it is significant to note, on this one 
question, that at the last meeting we had with SCITEC 
representatives we left the door open on this. 


The Chairman: When was that meeting? 


Mr. Kerr: Approximately a year, or a year and a half, 
ago. In effect, we met to discuss ways and means of 
getting together. We outlined the parameters of change 
which we would accept, and I think those have been 
covered already. We have, as yet, not had any response. 
On the other hand, we have not taken any further 
initiative. 

I would like to comment for a moment, also, on the 
Royal Society’s involvement in the umbrella. In discus- 
sions with representatives of the Royal Society as recently 
as, let us say, a year ago, and in a discussion with Dr. 
Leclair, the Deputy Minister of MOSST, the Royal Society 
made it very clear that they recognized the strength of the 
organized engineering community in Canada, and at that 
meeting with Dr. Leclair the Royal Society indicated that 
they would expand their efforts towards bringing about 
an organization among the humanities and social sciences 
and into the general organization. 


They also indicated that this would be a monumental 
job, and that they could best serve the interests concerned 
by doing this, thereby recognizing that additional organi- 
zation in the engineering community was not really 
required on their party. 


The Chairman: I must tell you, also, that the Social 
Research Council, which is not a professional organiza- 
tion, is strongly opposed also to having the Royal Society 
channel the representations at the private international 
level. So they will face a wall there too, probably, and we 
will again be divided. 


Mr. Shaw: May I ask our own experts a question? 
The Chairman: It will be a precedent. 


Mr. Shaw: I love creating precedents, Mr. Chairman. 


We have frequent contact with the engineering societies 
in the United Kingdom. I do not recall having any contact 
with the Royal Society in the United Kingdom. 


Mr. Mordell: I would confirm that, and, Mr. Chairman, 
Mr. Shaw has given me the opportunity to make a com- 
ment I was going to make anyway with regard to your 
reference to the Royal Society of England. I am very 
familiar with the English pattern, because I am on the 
executive of the Commonwealth Engineering Council, 
which groups the engineering societies of all the Common- 
wealth countries. We meet in formal session once every 
two years. I am going over to London next month to have 
a meeting. In Britain the engineering societies operate, 
really, independently of the Royal Society, and the last 
time I had any contact with the Royal Society in any 
professional sort of way, as distinct from a social way, in 
London, at Burlington House, was nearly ten years ago. 


On every visit I make to London I am in the Institution 
of Mechanical Engineers, or Electrical engineers or Civil 
engineers or the Council of Engineering Institutions, 
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which is really our equivalent of the TOB, although it has 
come by a different route. 


When I travel abroad, as I do quite frequently, for inter- 
national engineering meetings, it is with representatives of 
the engineering societies in Britain that I meet, not with 
delegates from the Royal Society. If I were going to ICSU 
meetings, perhaps there would be delegates fro m the 
Royal Society, but when it is the World Federation of 
Engineering organizations, the Commonwealth Engineer- 
ing Council, UPADI, FEANI, which is the European one, 
and the Federation of Arab Engineers and the Caribbean 
Engineers, all of these groups are professional and techni- 
cal engineering societies, and do not represent their 
learned Royal Society type of activity. This is world-wide. 


The Chairman: Well, I think we have discussed this long 
enough. 


Senator Godfrey: I now go over to page 3 of the original 
brief. Under the heading of ‘“‘Objectives” you say: 


Objectives—We believe that the failure of the govern- 
ment to maintain, let alone increase, the allocation of 
resources to research and development in the natural 
science and engineering fields in recent years and its 
recent decision to continue this policy during the cur- 
rent period of restraint are due in large measure to the 
absence of clear objectives. 


On page 4 you state: 


Goals and Priorities—We have stated our ‘belief that 
the establishment of clearly identified goals and pri- 
orities is the most essential and urgent problem. Once 
these are defined, it will become possible and practical 
to determine related basic needs and to allocate appro- 
priate resources to R&D activities. 


Then you go on and list certain areas, and say: 
For instance, it is our view that the following areas 
should be given prime consideration at this time: 


I was under the illusion that these were the areas which 
everybody agrees should be given prime consideration. 
This, again, is like another motherhood statement. 

Energy with the objective of achieving self-sufficien- 
cy during the foreseeable future. 
I do not think anyone argues with that as an objective. 
Food production with the accent on protein. 
That goes back to the days of Sir John A. Macdonald and 
his national policy. We have been talking about that in this 
country for 108 years. I can say right now that as far as the 
government is concerned, they have amply demonstrated 
that. In the 1972 budget they reduced for the manufactur- 
ing industry the corporate rate of tax to 40 per cent. They 


gave the tax write-off. Just recently there was the 5 per 
cent investment tax credit. 


Then we have: 
Transportation and communications. 
Everybody seems to agree that requires priority. 
Protection of the environment. 


My God, you know about that. It has held up the Macken- 
zie pipe line for I do not know how long. 


Conservation, utilization and development of 
Canadian human and natural resources. 


That is fine. As far as the other ones, that has been our 
objective for some years. I do not know if anybody dis- 
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putes that. You seem to think that we do not have these 
objectives. That is where R&d are not clearly defined. 


Mr. Shaw: That is right. We are not doing it. That is what 
the whole thrust behind my opening statement is. We talk 
about it. But we are not doing it. I might say the state- 
ments I made were sparked by volume 2 of the report of 
this committee. Incidentally, you will find the figures I 
used in one volume, and they are not the same in another 
volume. But. they are close enough—it does not matter 
which figures you use—to check my conclusion that we 
are not doing these things. 


Senator Godfrey: Excuse me. You say in your brief that 
once these are defined, it will become possible and practi- 
cable to do it. 


Mr. Shaw: May I come to that, senator? 
Senator Godfrey: Yes. 


Mr. Shaw: To check my brief that we are not giving 
sufficient attention to these things, I found myself at St. 
Andrews at an engineering meeting with Mr. Moull last 
week, and I took time to visit the two research institutes 
that I knew were there, the Huntsmen Marine Lab and the 
Marine Biology Station of the Department of the Environ- 
ment. The state of their research is sad. Where there 
would be two or three men on a project, I walked into two 
labs where there was no one. In one case the man was 
away but was coming back. This was a very important 
research effort. In the other case, the only remaining man 
had grown discouraged and had gone looking for a job. 


The Chairman: Does that mean he had no job before the 
lab? 


Mr. Shaw: It meant he had no money with which to do 
his job, sir. Here we are talking about taking on the 
200-mile limit. We are going to manage it, but at this 
moment we do not know how. The same applies to energy. 
The same applies to other protein, other fish. 


The National Research Council is doing very good work, 
but our budget-cutting is hurting them. What we mean by 
these clear objectives is that the first part... 


Senator Godfrey: You use the word define. 


Mr. Shaw: Yes; to define these objectives. Our objective, 
as I read it, is defined that we will take industry out of 
government and put it in the factory. I think that is just 
the heading. As I said in my opening statement, it seems to 
me that we ought to decide in which areas we will take it 
out of government and put it into the factory, and in which 
areas we will do it by government. The whole thrust of my 
opening statement was in answer to your question. 


Senator Godfrey: All I am saying is that it seems it is 
defined. We may not be doing the right thing. I am not 
arguing about that. We have surely defined our objectives, 
and that does not seem to be enough. I agree clearly with 
your statement. But clearly we have defined the objec- 
tives. At least we have done that. 


Mr. Shaw: With respect to the honourable senators, I 
hope you will clearly define them as I have suggested in 
the last paragraph of my opening statement. 


Senator Godfrey: I think it is defined perfectly right 
here. I do not think anyone will object to what you have 
said on page 4. 


The Chairman: What you are saying, Senator Godfrey, 
is that by saying as a goal and priority we should develop 
the secondary industry, we do not say very much. We are 
all for motherhood. But that is where we should start. 


Senator Godfrey: The problem is what should we do 
from then on. I think we have defined it. It is just the 
problem of the proper thing to do. I may be quibbling; I do 
not think so. I just take objection to the terminology. 


Mr. Mordell: I would like to answer the honourable 
senator. I agree with him. Most of the statements (a) to (f) 
are motherhood statements. Let me take another mother- 
hood statement to illustrate the difference between a 
motherhood statement and a definition. President Ken- 
nedy, in the late fifties or early sixties, might have said, as 
one of our national objectives let’s put money into space 
research with the objective of exploring the face of the 
moon. This is a nice open-ended statement with no com- 
mitment. What he did say is that it shall be the national 
goal of the United States to have an American on the 
moon by 1970. I am not saying it was a good decision. My 
point is that he was defining a goal in engineering. 


I will say, and I hope my colleagues will not disappoint 
me here, our first task always is to assign ourselves a very 
specific goal. It may be to build a bridge, a factory, an 
airplane, but a goal that can be identified. Then we can 
plan how we are going to do it in the best method. What 
our two presidents are saying is that so far we all say we 
need these things, but no one has tried to identify specific 
amounts in specific times. 


Senator Godfrey: You have just made my point. 


The Chairman: It might be useful if you tried to give a 
more specific target in your brief. 


Senator Godfrey: I think we all know what we need. 
How to do it is the problem. 


Senator Carter: I wonder if Mr. Mordell would carry on 
and give us what he thinks the priority should be. What 
goal should we aim at in, say, energy at the present time 
that is the equivalent of putting a man on the moon? What 
would be the equivalent in respect of energy? 


Mr. Mordell: I obviously cannot answer that question at 
the moment. What it should be is that by 1985, say, we will 
be self-sufficient in energy. This is our first target. There 
are many ways of changing it. But to set a date, I am not 
confident it should be 1980 or 1985 or 1990. But I suggest 
we should set a definite target, and then plan to achieve it. 


Senator Carter: Are you saying that the government 
should say this, the engineers, or all of the scientific 
community? 


Mr. Mordell: Fundamentally I say government—the 
people. We need input from engineers. One way of achiev- 
ing it would be to go back living in wigwams, in principle. 
There are those who say abandon the motor car, and a lot 
of things like that. I see there is a function of government 
with advice to more people. Government has to make its 
decision when it has heard the different views. We see 
Hydro Quebec telling the Government of Quebec that they 
want to expand power in Quebec by 7 or 8 per cent a year 
for the next 10 years. Government in Quebec is apparently 
beginning to quibble a bit, and say whoa; it is government 
responsibility. 


21:14 


Senator Carter: I agree that it is government’s responsi- 
bility. But as Mr. Shaw pointed out, this committee is at 
the heart of the government efforts; and the government 
seems to be suffering heart failure. The government is not 
going to act unless public opinion forces it to act. Govern- 
ment responds to public opinion. The energy institute has 
a responsibility to put pressure on the government. That is 
why I am concerned about this division with SCITEC. It 
seems to me there is a fear that between your two bodies 
you have different common goals. There are some goals 
you do not have in common. Certainly the whole scientific 
community should be speaking with one voice in these 
matters. Otherwise government will never move. 


The Chairman: We have seen the American government 
choosing the target of 1980 for self-sufficiency, and I 
understand the scientific community does not agree with 
this, or says that it is completely impossible. 


Mr. Shaw: Mr. Chairman, Mr. Mordell is a teacher and 
researcher in engineering. Therefore, he would not answer 
your question as to what we should do in energy. I have no 
such inhibitions. I believe that the government in this case 
should be driving ahead on research on the thorium cycle 
of the CANDU system of nuclear energy in order to con- 
trol our supplies of uranium. 


The Chairman: We have been told by AECL that it 
would take 20 or 25 years before this would become 
practical. 


Mr. Shaw: I believe they were referring to thermo, and 
that is fusion. 


The Chairman: No, I believe it was thorium. 
Senator Godfrey: They were speaking of thorium. 


Mr. Shaw: It took 30 years to do the present CANDU, 
and I think we should get on with it because we will run 
out of uranium sooner or later, and it gives, I understand, 
a type of fast breeding. 


Now, if I may go further, it was because of reading your 
evidence and this statement to which you refer that I went 
further in my opening statement and said that we should 
concentrate on R&D in those areas which are of peculiar 
benefit to Canada. We had a long discussion on wind 
power, for example, which is in my opinion a most useful 
aspect in this area, and solar energy, which to some degree 
will help us to conserve other sources of energy. However, 
the important point is that we seem to work on the de- 
velopment of any part of secondary industry, and I believe 
that is a refinement of the objective. We should consider 
those secondary industries which support our primary 
industries in which we have such a great strength, and 
those secondary industries would receive and process the 
output of those primary industries. We should not scatter 
our shots too much, but actually select areas in which 
these things should be done. As a matter of fact, in my 
opinion NRC does a reasonably good job of this. However, 
if we come up with something which cannot be marketed, 
that is research, but I believe in their selection of those 
things that they are trying to promote they tend to fall into 
those areas which are most useful although occasionally 
they get enthusiastic about some certain little area. 


Senator Godfrey: Of course, we heard from the Canadi- 
an Chamber of Commerce and the Canadian Manufactur- 
ers’ Association. Did you read their evidence? 


Mr. Shaw: No, I stalled at number 15. 
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Senator Godfrey: I agree with you, but they would not. 
They just wanted the government to give tax credits on all 
research and development, without any orientation what- 
soever and “keep your fingers out of this’, and so on. 


Mr. Shaw: So they would be able to make a better 
transistor radio but never be able to market it against the 
Japanese. 


Senator Godfrey: As they said, they are profit-oriented 
and in spite of the fact that it is the thing they should be 
doing they want the government to give tax credits and 
not be selective in any way, which is exactly the opposite 
of your views. So I am very interested in your comment. 


Senator Stanbury: Mr. Chairman, first I wish to say that 
I think Mr. Shaw has done us a great service by making 
that effort to define more clearly what these objectives 
might be. My concern really, using the same example as 
that of Senator Godfrey, is the difficulty of arriving at any 
agreement. Again, we can get agreement on the mother- 
hood statements with no problem at all, but as soon as we 
move into the thorium process we are immediately up 
against all kinds of opposition and people who would not 
agree with it at all. As soon as we say we must define these 
objectives and say exactly what we are going to do, we are 
up against the CMA, the Canadian Chamber of Commerce 
and so on, who will not agree with it at all. We were saying 
a few moments ago that it would be helpful if the engi- 
neers, SCITEC and various other elements could get to- 
gether with, perhaps, CMA, the Canadian Chamber of 
Commerce and so on. If we could find some method of 
getting them together we might arrive at some consensus. 


It seems to me, though, that the problem in Canada, as 
much as anything else, is one of maturity. In other words, 
many of those organizations, particularly SCITEC, are 
relatively immature. There has not been sufficient time to 
develop them in order to make them more mature and 
many of our professional organizations seem to have 
problems of a certain chauvinism because of immaturity. 
All these jealousies exist in other countries, yet they 
manage to get together. So we are no different from 
anyone else, except that we have not worked at it for quite 
so long. 


You suggested that MOSST could maybe do this job, but 
government has had much experience in stating objectives 
with which everyone immediately disagrees. That will not 
get us anywhere. Have you any suggestions as to how we 
move to a point at which we get at least a reasonable 
consensus at the level to which you referred, at the point 
at which you begin to say yes, we are in favour of being 
self-sufficient in energy and when, by what means and 
exactly who is going to do it? 


Senator Hicks: May I just add to Senator Stanbury’s 
remarks. With reference to your statement that govern- 
ment seems to be awfully good at stating objectives with 
which everyone disagrees and that gets nowhere it is even 
more appalling that on page 4 of this brief certain objec- 
tives have been suggested, and we have said everyone 
agrees with them and nothing gets done. That is the fright- 
ening part of it. 


Senator Stanbury: It is the details on which agreement 
cannot be reached. 


Mr. Shaw: Of course, I agree that these objectives have 
not expanded. I have attempted to break them down in my 
opening statement, which was sparked by the evidence 
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before this committee. However, I obtained much of my 
information from an excellent meeting of the Ontario 
Engineering Advisory Council, which brought together a 
group of the type of people to which Senator Stanbury 
referred to discuss productivity. I would say that the 
application of these figures to the record of that meeting is 
what you have heard in my opening statement. Now, the 
quiet and very effective gentleman who wrote those 
minutes is Mr. Sentance, and it is time we heard from him 
in answer to that question. 


Mr. L. C. Sentance, Acting Executive Director, Associa- 
tion of Professional Engineers of Ontario: You really give 
me an almost impossible task. Obviously, with all that has 
gone into this over so many years with no solutions, I am 
not going to offer one today. However, I think the com- 
ments on productivity referred to by Mr. Shaw did help to 
put forward a few thoughts and I am sure, if you gentle- 
men have any interest in this, copies of the proceedings 
can be forwarded to you. 


However, the conference really concluded that produc- 
tivity, of course, is a mixture of many, many things. It 
must be contributed to in political, technological and 
social ways and all the corresponding effects must be 
apparent somewhere along the line. There was a great 
deal of interest, of course, in the contribution that tech- 
nology could make to improved productivity. However, it 
was perhaps even more interested in the encouragement 
that the government could give because of its unique 
position. It does seem to the people who attended that 
government, labour, industry and technology, business, if 
you like, and technology can contribute if they can some- 
how be brought together. I believe the conclusion was that 
the only party of those who had the potential for bringing 
these groups together was the government and the sort of 
basic suggestion was that government might, as Mr. Moull 
indicated to you this morning, take the lead in encourag- 
ing representatives of industry, technology and labour to 
sit down and begin co-operative discussion in some kind 
of an independent and central house of productivity, or 
institute of productivity. 


We could begin a cooperative discussion in some kind of 
independent and central house of productivity if you 
want, or institute of productivity. There is some parallel, 
of course, in this to what has recently occurred in the 
United States in the establishment of a productivity organ- 
ization. So that really was the essence of it. The govern- 
ment could probably do more in this situation than any- 
body else by encouraging these groups to come together. 
Once together, I think there are some possibilities that 
they could make headway, but it is a long road upwards, 
obviously. 


Mr. Moull: Mr. Chairman, if you would agree, I should 
like to provide a copy of the recommendations and the 
proceedings from that OECD conference as an appendix 
to the proceedings today. 


The Chairman: I think we should have the recommenda- 
tions printed as an appendix to today’s proceeding. 


Senator Yuzyk: I so move. 
Hon. Senators: Agreed. 
(For text of Appendix see page 29) 


The Chairman: The other document, being rather 
longer, we will simply circulate among the members of the 
committee. 


Science Policy 


21:15 


Mr. Moull: Both documents were the basis of some of 
the comments Mr. Shaw and I made. 


Senator Stanbury: Mr. Chairman, the benefit of that, to 
my mind, is not only the results of the discussion but the 
method of organization of the seminar, or whatever it was, 
and who took the responsibility for it and so on. Is there 
some indication of that in the summary? 


Mr. Moull: Yes, very much so. More so in the proceed- 
ings than in the summary, however. 


Senator Yuzyk: By “governments” you really mean 
MOSST, and that MOSST should play this role of 
encouraging the cooperation of the various groups in this 
country—not only encouraging, but really initiating. 


Mr. Sentance: The seminar itself did not identify 
MOSST, but I think from the discussion this morning it 
has been suggested on two or three occassions as certainly 
the possible source of this kind of encouragement. 


Mr. Shaw: May I suggest also, Mr. Chairman, that the 
NRC is a very valuable organization. 


Senator Godfrey: Mr. Shaw, in your opening statement 
you said that “(Canadian productivity, by reason of scale 
and other factors, continues to lag that of the U.S.A. by 
some 20 per cent.” I should like more detail on that 20 per 
cent, because we have had evidence that the steel industry 
is just as productive and economical as that in the United 
States, as are our motor car industry, with the auto pact, 
and our forest industry. What is this 20 per cent? Is that 
certain types or an overall average, and how did you 
arrive at that? It quite astounded me. I am well aware of 
the arguments for the economies of scale. According to 
evidence we have had before the Immigration Committee, 
it would be necessary for us to have a population of 100 
million people before we could begin to be big enough to 
have the kind of economies of scale they have in the 
United States. However, we could achieve the same kinds 
of economies of scale by concentrating on exports, so 
what is that 20 per cent? I would like more detail on that. 


Mr. Shaw: Mr. Chairman, two years ago I lost my 
research staff. However, I can identify where this infor- 
mation come from. That statement comes from the semi- 
nar of the Ontario Engineers’ Advisory Council on Pro- 
ductivity. I believe the statement was made by General 
Electric, but I am not positive. iS 


Senator Godfrey: I would not want that statement on 
our record without a little more detail, which you obvious- 
ly cannot give us today. 


Mr. Sentance: The 20 per cent figure was put forward by 
a representative of General Electric, as Mr. Shaw has 
indicated. It was a general statement based on his person- 
al knowledge and experience of secondary industry. He 
spoke from the standpoint of secondary industry, and that 
percentage is an assessment of the secondary industry 
situation. It is not, as you properly pointed out, the same in 
primary industry. But if you will just look at secondary 
industry, you will see that he generalized on this kind of 
relationship, but he was able to give quite specific com- 
parisons from his own organization which operated identi- 
cal plants on both sides of the border. It happened that 
within very few perceritage points the general and the 
specific were close together. 


Senator Godfrey: I can quite imagine that that would 
apply to General Electric and certain other industries, but 
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the impression given is that this is an average, and I want 
that clarified. 


Mr. Sentance: It is the average for the secondary 
industries. 


Senator Carter: May I add a word on this, Mr. Chair- 
man? The president of General Electric and the president 
of the Aluminium Company of Canada appeared before 
our Foreign Affairs Committee before the adjournment. 
They gave comparisons of their Canadian companies’ out- 
puts and their American companies’ outputs. I think it 
ranged from 18 per cent to 20 per cent of their plants in 
Canada as compared with their parent company plants in 
United States. They made it clear that in the steel industry 
we are on a par with United States and in the forest 
industry we are on a par, and perhaps even a little better, 
and that in several other industries we are on a par; but it 
is mainly in the manufacturing industries that this 18 to 20 
per cent applies. 


Senator Godfrey: That clears it up, I think. On page 5 of 
the brief it says that much more effort is required to bring 
Canada in line with other industrial nations in the propor- 
tion of government R & D expenditures allocated to indus- 
try and to redress the imbalance which continues to exist 
in this country and which favours so highly in-house R & 
D. 


In your opening statement, Mr. Shaw, you talked about 
comparing one apple and nine oranges. My impression 
was that you did not quite agree with that statement in the 
brief in your opening remarks, or, to put it this way, I 
would like your comment on how you reconcile the two 
statements. Incidentally, the brief is a joint brief, is it not? 


Mr. Shaw: There is no disagreement between the two 
statements. I would pray that this committee would tear 
up the OECD table and then accept the words in that brief 
which say that we should improve the amount of R & Din 
industry. But we should not, in my view, attempt to make 
them match with the Netherlands. 


The Chairman: You quarrel with the figures but you 
come to the same conclusion. 


Mr. Shaw: I believe there is work to be done, but it 
should not be based on the OECD tables. Canada is one of 
a kind in that list of ten nations. 


The Chairman: I would question that. If you look at one 
of the tables we produced in volume 2, and consider the 
distribution of employment by major sectors of industry, 
you will find that we are very much like the United States. 


Mr. Shaw: Yes sir, except for the economies of scale that 
we were talking about before. 


The Chairman: We are not talking now about the distri- 
bution of employment, which reflects, I think, the struc- 
ture of the two economies in terms of productivity and so 
on, but the structure of the economy. 


Mr. Shaw: The point I was attempting to make was that 
we should thoughtfully consider our own strengths and 
build on them, and be very cautious about trying to build 
on great weaknesses. We should not do so on the basis of 
that table, because we will never make it. We will always 
be down at the bottom of that table as long as we are a 
resource-based economy, in a country 3,000 miles wide, 
with a huge Arctic which is a thousand or two thousand 
miles high. 
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The Chairman: Let us not bother with comparisons. We 
agree with the conclusions. 


Senator Godfrey: Yes. I think the Canadian Chamber of 
Commerce made the same point, that it is not exactly 
comparable, for instance, because we have available a lot 
of research from the United States that does not apply, 
necessarily, to some European countries. 


The Chairman: And which always comes too late for us 
to be able to export. 


Senator Godfrey: The chairman discloses a slight bias 
there. 


You also make a statement to the effect that the relation- 
ship between government and industry could be greatly 
improved. We hear that a great deal. I address this to Mr. 
Shaw because he has been on both sides of the fence. Who 
do you think is mainly to blame—or is it 50-50? What 
would your assessment be? 


Mr. Shaw: I think relations between government and 
industry are not bad at the working level. I think that both 
government and industry have something they would like 
to sell to the public, and that the statements outside the 
meeting room are sometimes stronger than they are inside 
the meeting room. I believe the mistrust on the part of 
industry is based on the myths about government and the 
civil service that we all know about; but also on their 
restlessness with regard to controls, which may be neces- 
sary, but which, at this moment in history, are damaging 
to industry’s profit picture. 


When I say, for example, that we are not spending 
nearly enough money on important research, in which we 
are drastically losing ground every day we are not doing 
it—for example, in the fisheries field, and there are many 
others—I recognize that the reason for it is the anti-infla- 
tion program, but this creates restlessness. The explora- 
tion for resources, particularly in petroleum, has been 
suffering from problems arising from taxes and royalties, 
and other escalations. Somebody mentioned environmen- 
tal meetings. They take time, but it is a known amount of 
time, and will become rather more regular, if I may switch 
to the specific for a moment. This adds to the planning 
period, but it is a known amount of time. 


I think these sorts of things create a restlessness, but 
when you sit down and work together on a project, as the 
government did with industry in the Beaufort Sea, the 
relationship is usually quite good. I am almost tempted to 
say, Senator Godfrey, that you could answer the question 
you asked me better than I can. 


Senator Godfrey: At the bottom of page 5, you say: 


We also feel that the Special Committee should, in its 
review, be less concerned with mechanisms and con- 
centrate its efforts on short-term objectives. 


I really find that difficult to understand. As I pointed 
out, we all know what the objectives are. To me it is the 
mechanisms, the method of going about things, that are 
causing difficulties. Have I not understood correctly? 


Mr. Moull: What we are really trying to say there is that 
the long-term objectives of the committee are evident, but 
the short-term objectives are not quite so evident. Possibly 
Mr. Nadeau could expand on what our concern was there, 
and what we are talking about. 
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Mr. Nadeau: I think it was probably explained by Mr. 
Shaw previously. Apart from motherhood statements, we 
do not have clearl-cut immediate short-term objectives. 


Senator Godfrey: Do we have clear-cut short-term mech- 
anisms to achieve the objectives? 


Mr. Nadeau: We want the objectives first, and then we 
can develop the mechanisms. But where are the objectives 
clearly stated? 


The Chairman: Well, we have some objectives in rela- 
tion to “make or buy”, and they have not been attained, as 
you say in your brief, and it seems to me that the reason 
why we did not attain them was largely because we did 
not have the proper mechanisms to make the policy work. 


Mr. Shaw: Mr. Chairman, if I may suggest this, it would 
be helpful if the objectives had not been so general, and if 
we had thoughtfully considered those areas in which there 
is apparently a more useful direction than in others, for 
instance in secondary industries, to come back to the 
example that was used before, or those secondary indus- 
tries which feed our primary industries, our strengths, and 
those secondary industries that are fed by our primary 
industries, rather than being too excited because we have 
discovered a new laser that will help thermonuclear 
energy. I think this is wonderful, but I do not think we 
should spend our lives trying to sell it all over the world. 
There will not be that many of them made in the foresee- 
able future. I am quoting now from the minutes. To me, 
there is the lack of refinement of objectives. 


With regard to mechanisms, the engineers had the feel- 
ing that this committee was recommending new mech- 
anisms without attempting to strengthen the existing very 
fine ones. I even went so far, although I hesitated a little, 
as to say that we seemed to be tinkering with the NRC, 
with its library, its information system, its organization, 
and its granting system. I personally would have preferred 
it if we had been strengthening the NRC rather than 
changing it. 


Senator Lang: Who is ‘““we’’? 


Mr. Shaw: Canada. I included myself and everybody 
else who has appeared before you. 


Senator Hicks: And the preliminary report of this com- 
mittee, with which I was careful to disassociate myself the 
first time I commented upon it in the Senate. 


The Chairman: We could have a long discussion on that, 
of course. 


Mr. Shaw: That has become a political discussion, so I 
must quickly withdraw; but I would suggest that the ideas 
you expressed were probably received from some of your 
witnesses. So I have made that “we’”’ very deliberately the 
Canadian “we” and not some particular group of Canadi- 
ans within it. 


Senator Bell: Mr. Chairman, could I follow that up with 
a question with respect to page 5? I am not very clear 
about the capability or the resources of the engineering 
consultants in Canada to undertake more work outside. 
You say the in-house proportion greatly outweighs the 
industry, and so on. With the difficulty we are having with 
universities increasing their capacities and their staffs, 
have we got this reserve of engineering capability within 
the country to undertake what you are suggesting? 
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Mr. Shaw: Yes. 
Mr. Moull: I would say emphatically yes. 


Mr. Shaw: Each of Canada’s five biggest consulting 
engineering firms, for example, work in 30 to 40 countries 
right now. Our universities give me a feeling of great 
strength in the engineering communities. I would hope 
that Dr. Mordell would make a comment. He has been the 
Dean of Engineering at McGill and the President of Ryer- 
son and is a researcher, himself. Engineerins are more 
frequently developers, as for example the consulting engi- 
neers, but they do a lot of research. But I would hope that 
Dr. Mordell would comment on that. 


Mr. Mordell: Mr. Chairman, Mr. Shaw has given me a 
rather open-ended entry to a debate. I would subscribe to 
the view that Canada is relatively well prepared to handle 
a great deal more engineering work than it is now doing. I 
say “relatively well” because I think there is, as always, 
room for improvement. It is a question to what extent we 
are talking about. I have seen over the past decade, or 
decade and a half, in most engineering universities a very 
great change. I might illustrate this very simply by saying 
when I first joined the staff of McGill in 1947, the head of 
the Civil Engineering Department had designed every 
bridge built by the Province of New Brunswick for the last 
20 years. The head of the electrical department designed 
every transformer used by the Shawinigan Water and 
Power Company. Another civil engineer had designed the 
dams on the St. Maurice Valley. So they brought to the 
students a very real appreciation of what I have called 
down-to-earth, practical engineering problems. 


Today, perhaps you find more commonly staff at these 
universities who are far more distinguished by research. I 
would emphasize that research encompasses many roles. 
A role inhabited by many engineering professors today is 
hardly distinguishable from that of many scientists. In 
other words, they are not concerned with the building of 
bridges or dams. This is a weakness. 


You were asking earlier about the feelings of scientists 
and the engineers. Let us look at the doctors for a 
moment. It is, of course, very clearly recognized that it is 
quite proper for a doctor to have blood on his hands. 
Indeed, if the doctor has not got blood on his hands from 
time to time, you would be loath to let yourself be treated 
by him. You would think he was too theoretical and did 
not know enough about the practical things; he did not 
have a good enough internship. Over the past few years 
perhaps there has been a weakness in engineering educa- 
tion. They are not getting their hands dirty. By reference 
to some of the scientists, I think my friend Bob Shaw said 
that we were just plumbers and get dirty hands. As I say, 
it is quite proper in the university for the medical doctor 
to be seen in a white coat with blood on his hands. But it is 
regarded as infra dig if you see an engineer in a boiler suit 
with grease on his hands. 


I think that there is more need for development. But I 
think we are very well geared. Most of the companies, 
indeed, are well aware of the need to develop more human 
resources and are taking steps to do this. I am completely 
confident that not only can we provide for the expansion 
of the Canadian effort, but I am also personally con- 
vinced, for reasons I will not take up your time by men- 
tioning now, that in achieving this self-sufficiency in engi- 
neering we may be able to help many third world 
countries to achieve their self-sufficiency in engineering. 
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Senator Bell: If I may enlarge a little bit on this, I would 
say that I am most relieved to hear this... 


The Chairman: Senator, while I am sure that it would be 
a very interesting discussion, we will have the consulting 
engineers with us this afternoon. I think it would be pref- 
erable if we left this until this afternoon because we have 
only one hour left. I think Mr. Shaw will have to leave 
right at that time because of a previous appointment. If 
you would reserve these questions for this afternoon, it 
might be a better time. 


Mr. Moull: I would like to add one comment here, that 
what the honourable senator is asking relates more than 
to the consulting engineering part of our profession in that 
we have some 85,000 registered professional engineers in 
Canada. Approximately 10 per cent of these people are in 
the consulting engineering area, and have proven their 
excellence on projects not only in Canada but offshore as 
well. We must not ignore the other 90 per cent of these 
registered professional engineers who are doing a variety 
of things throughout our whole economy, and largely in 
the manufacturing area, from which a great deal of design 
that results in things in Canada and elsewhere emerges. I 
will use the CANDU reactor as an example which has 
been done largely by engineers in industry and AECL, and 
so on. 


The final point I want to make is that numerically there 
is one registered engineer in Canada for every 275 men, 
women and children in this country, which is a pretty high 
density of professional people. It is not only the ability 
these people have, but their responsibility and accounta- 
bility, that to me is evidence that suggests there are very 
few, if any, projects which cannot be taken on and han- 
died fully by the Canadian engineering profession. 


Senator Bell: Thank you. 


Mr. Shaw: Mr. Chairman, may I point out that Mr. 
Schneider’s evidence in reply to your questions about the 
development of specific projects would confirm that state- 
ment. When they see a possibility they move quite well 
through the system of the NRC. 


Senator Godfrey: I am finished. 


The Chairman: On page 5 you refer to the “make or 
buy” policy, and you say this policy is being reviewed and 
the possibility of extending its application is being exam- 
ined. Mr. Shaw has more than expanded on this in his 
opening statement. Do you think the “buy” policy should 
be extended at the moment? 


Mr. Shaw: I do, Mr. Chairman. 


The Chairman: You mentioned in your statement, Mr. 
Shaw, in paragraph 2: 


“Buy” research in the secondary industry which sup- 
plies and supports our great resource industries, 
energy, mining, agriculture and petroleum. 


You do not mean the Department of the Environment? 


Mr. Shaw: Yes; I do. 


The Chairman: You mention “make’’. I was wondering 
if, in your position as a former deputy minister of that 
department, you could tell us something about the applica- 
tion of that policy in that department because, as you 
know, it has a very large R & D budget, not only in the 
field of environmental protection but also in the field of 
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fisheries research and forest products, and all kinds of 
other things. 


Mr. Shaw: I hope I will be forgiven by my successors, 
Mr. Chairman. The Department of the Environment 
showed up in the early days of “make or buy” as the 
whitehaired boy who was doing all of the buying. I did not 
think we were entitled to that credit because at the same 
time came these huge projects which I am sure at least 
equalled the increase in the government’s total science 
budget. 


Of course, it is very easy to buy a ship, an airplane, a 
survey and make a great dent in the “make” in figure, and 
a bump in the “buy” figure. I do not believe that that was 
the object of the game, and I said that, in effect, in my 
opening statement. I believe that we should, indeed, buy 
whatever we can. However, for example, in the atmos- 
pheric environment to which I saw reference, of course, 
we can buy the gauges by which, the weather station takes 
the data, but we cannot buy that huge research program 
in the middle of the Atlantic ocean, where the Canadian 
ship Quadra was the flagship of a fleet of some 17 nations 
and many aircraft in an attempt to forecast as accurately 
for two weeks as we now can for two days. That we must 
make. However, in the process we might buy some of the 
scientists. I can never understand why the universities 
were not included in buying, incidentally, because normal- 
ly when a meteorological ship goes out the people who are 
paid are from the universities, rather than industry, which 
is not in the meteorological business expect in the sense 
that it uses the information obtained from government 
meteorologists. 


The Chairman: But in the field of fisheries research, 
and forestry and forest products research, how much did 
you buy? 


Mr. Shaw: In forestry? 


The Chairman: Yes, or forest products, because it is 
closely linked to secondary industry. 


Mr. Shaw: Yes, in forest products there is a good deal of 
buying, and there is a great deal of combined action. In 
fisheries the buying is usually the platform, or some engi- 
neering or gear. The mid-water trawl is a Canadian de- 
velopment which I personnally regret a little, but it has 
improved the efficiency of our fishing, and we have not 
yet found out how much fishing we should do. The fishing 
industry does not have money to buy research. It is, there- 
fore, except for the platform if you wish and some of the 
gear, all “make” and I suspect that this must continue 
because it is very important to the protein supply of the 
world. 


In scientific forestry the industry does most of it, I 
would say, but government does transboundary and 
across-the-country types of things—all the work with wild 
plants, which is part of forestry, and all the work in the 
so-called unproductive forests. When it comes right down 
to the forest products labs you will find the weight is there 
in industry, but again there are forest product labs in 
government and the Advisory Committee on Forestry in 
my day was asked to look at this to determine whether we 
could close them. This was under the chairmanship of Mr. 
Beaupré of Domtar, and they came in enthusiastically to 
work at closing them up and putting it all in industry, but 
they finished up suggesting that we should not be too 
hasty with it. In other words, the work they do runs across 
disciplines and is, therefore, quite useful to forestry. As an 
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example, they not only select the wood to make laminated 
beams, but also the glue. It is that type of research in 
which they are most useful, and run into other industry. 


The Chairman: In my days they were also attempting to 
produce an artificial cow to produce artificial milk. How- 
ever, when you were deputy minister did you not feel that 
in applying the “make or buy” policy you were in a con- 
flict of interest between “make” and “buy”? 


Mr. Shaw: Yes, I thought then as I feel now, that the 
“make or buy” policy was being applied rather indiscrimi- 
nately without that assessment of where we need it and 
where we do not need it, where we should have it and 
where we should not have it. I got that load off my chest 
earlier this morning. 


The Chairman: But the pressure from your own people 
in your former department has been to make, rather than 
buy. 


Mr. Shaw: No, I do not think so. If we come right down 
to the internal office politics, if you can buy you will get it 
through Treasury Board and get the job done. If you try to 
make it, it is much tougher. So I did not feel there was that 
response. The response was, ‘Who in the world are we 
going to buy from?’ When we were talking about 
meteorology at 50,000 feet, or fisheries, or forestry at the 
tree line in the Arctic. 


The Chairman: So you felt that you applied the policy 
up to its potential, and there was as much “buy” as was 
desirable at that time? 


Mr. Shaw: Not only that, but I personally believed in Ae 
so I pushed to “buy” policy, and I found my results were 
mostly in the area I mentioned, in which we were not 
really breaking new ground. It was easy to do it on the 
Mackenzie Valley. 


Senator Stanbury: I do not wish to anticipate the evi- 
dence of other witnesses, but we will be hearing the biolo- 
gists tomorrow and this relates very much to what you 
have just said. In their brief they complain rather bitterly 
that there are so many things that should be done, and are, 
in fact, being done in Canada, in the environmental field 
which involve biologists and biological problems and that 
they are not being done sufficiently through what I sup- 
pose we call the “buy” side of the policy. In other words, 
we are not using the university biologists, and I think they 
are principally concerned about university biologists, 
because again I suppose there is not very much of an 
industrial side of that particular profession. 


Have you any guidance for us in the respect? Are there 
areas in these huge projects in which we are not using 
biologists and related disciplines simply because of this 
problem of organizing them? In other words, the people in 
the Department were asking, ‘Who in the world can we 
get, or how can we organize these people so that this 
major project can be carried out by someone outside 
gouvernment? It is easier to pull it into governemnt and do 
it ourselves.” 


Mr. Shaw: I think that is quite right. If you consider the 
university biologists you will find that there are very few 
biological projects. You will not find the university com- 
munity participating in the “‘buy” situation. Where we are 
in danger of missing is with our anti-inflationary program. 
I am two years out of date, but I did spend some of this 
last week-end walking around to biology labs, because 
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they were the only kind of government labs that were 
around and I have never lost my total fascination with the 
Department of the Environment. I found that the Hunts- 
men Marine Lab, which is supported by 10, 12 or more 
universities... 


Senator Hicks: Not very significantly, however. 


Mr. Shaw: Not very significantly. They are also support- 
ed by at least one provincial government, I believe, and by 
the federal government which is sticking strictly to a 
schedule of financial grants which was established five or 
six years ago. The Huntsmen Marine Lab said, “Please, we 
cannot live with that; times have changed”, and the gov- 
ernment came right through with the agreement on the 
figures settled five or six years ago and the lab was 
suffering. 


Senator Stanbury: But that is not being supplemented 
by buy programs. 


Mr. Shaw: Yes, it is, to the extent that there is much 
hardware, but it is also a big buy for the government in its 
research program, because their effort is to cross-breed 
salmon and trout among others. However, the big thing is 
to get a particularly strong breed of salmon and to train it 
not to go to Greenland. There are salmon species that do 
not. So their intention is to increase its rate of growth by 
cross-breeding and to train it to come back to rivers which 
have lost their salmon because of pollution and other 
causes, but which are now being cleaned up, and the effort 
in the produce salmon which will go back to one of those 
rivers where the salmon used to go. That will be tremen- 
dously valuable to the fishing industry. I think that is good 
both researchwise and industrywise, and all they need isa 
few dollars. 


The Chairman: How is it that the biologists in universi- 
ties are complaining bitterly that there is o much 
in-house research in their field, especially in your former 
department? Probably they are wrong. 


Mr. Shaw: Yes, I think I could say that I would not 
necessarily agree with them. I hate to answer that two 
years out of date, but I would suggest that there is at least 
some normal human nature in that complaint, and that 
you should examine it case by case. 


The Chairman: Again on page 5 you state that in your 
opinion government procurement in R & D expenditures 
should be made substantially more consistent. What do 
you mean by this? 


Mr. Shaw: Well, the inconsistency is pretty easy, because 
the ups and downs that you show in the charts at the end 
of Volume 2 of your report indicate a lack of consistency 
in the amount of support which the government puts into 
its science budget generally. 


The Chairman: Would that mean that they should per- 
haps try to look more at the medium term and organize a 
so-called science budget over a period of more than one 
year, looking forward to the next three or five years? 


Mr. Shaw: The department, when I was there, produced 
ten-year plans. I ran into a little resistance when I suggest- 
ed it, because, as one of the dear old assistant deputy 
ministers now retired said to me, “When you work for the 
government you have the privilege of change,” and my 
answer to that was, “You should make a ten-year plan; 
you should lop off a year every year and add a year so that 
you keep it current, and then you can try to direct your 
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policy, based on the political considerations, as nearly 
along the plan which is related only to the mechanical 
endeavour or technological endeavour of the work.” So I 
would say that the ten-year plan is my preference, know- 
ing that in ten years it will not look like a ten-year plan, 
but knowing that at least it gives some direction to your 
thinking. 


I hope I have answered your question, Mr. Chairman. 


The Chairman: You seem to indicate that there is for- 
ward planning in this area, which is rather incompatible 
with the statement in the brief. 


Mr. Nadeau: Perhaps I can clarify that for you, Mr. 
Chairman. The idea here was that we felt that government 
procurement is a big thing. The government is the largest 
purchaser of goods and services in the country by far, and 
it was our feeling that reasearch and development expen- 
ditures should be more consistent and tied in closely to 
this government procurement. The government knows 
that it is going to need so many things. 


The Chairman: You mean consistent between the two, 
between procurement and research and development. 


Mr. Nadeau: Yes, between procurement and research 
and development. That was the meaning of that particular 
paragraph. 


Mr. Shaw: Obviously, I did not answer your question, 
Mr. Chairman. I am sorry. 


Senator Godfrey: You have some kind things to say 
about the National Research Council on page 6. In view of 
the previous discussion, is the engineering profession ade- 
quately represented on the National Research Council 
itself, in your opinion. 


Mr. Mordell: In terms of numbers, I would guess that it 
is perhaps 25 per cent or so. It would be somewhere 
between 25 and 30 per cent. 


The Chairman: You mean on the staff or the board? 


Mr. Mordell: On the Council. I think the engineers feel 
that there are good engineers on that board; they have 
been by no means predominant but their voices are heard, 
and I would emphasize very strongly this current move- 
ment. We have watched with very great interest over the 
last several years what I would regard as a very good 
evolution in the NRC, looked at purely from the engineer- 
ing point of view, of course, in terms of their policy. We 
have been brought in more and more and asked to con- 
tribute ever more. So what we are saying is, “Here is an 
operation which is moving well. It should continue.” 


Mr. Moull: I guess the answer to your question, Senator 
Godfrey, is yes. 


Senator Godfrey: Even though you are not in the majori- 
ty, there are enough of you. 


Mr. Moull: There is enough confidence on our part that 
the job is being done adequately. 


Senator Lang: What is creating the uncertainty con- 
tained in Mr. Shaw’s brief? 


Mr. Shaw: I think the action taken by the government, 
possibly as a result of the recommendations of this com- 
mittee on granting policy, which I think is still not settled, 
and other things such as the library policy. These have 
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slowed down the thrust of the National Research Council 
particularly in the grants area, and in that respect I 
believe that the biologists have some claim for an inprove- 
ment, as do the other sciences. 


The Chairman: I can understand the complaint of biolo- 
gists, because they say that the granting system as 
managed by NRC at the moment discriminates against 
biology. That is what they claim. But I do not see what 
that claim has to do with the division of function, which 
was reached not only by us but by all kinds of other 
organizations. They do not have enough money. That is 
the problem. It has nothing to do with the division. 


Mr. Shaw: Personally, I mistrust the division of func- 
tion. It seems to me that when the NRC is on to something 
it should have all the resources at its power to carry that 
through, and that their granting system should reinforce 
their strength. 


The Chairman: Do you know how much time the 
present board of the Council, according to the President 
of the Council, devotes to the granting function, and to the 
labs? 


Mr. Shaw: No, I do not. 


The Chairman: We were told that the board of the 
Council was devoting most of its time to the granting 
function, so if this is true—and it is not our claim—do you 
think it is normal to have a board which pays very little 
attention to the operation of the labs? 


Mr. Shaw: No, I do not; but I would suggest that it would 
not be very difficult to make a small adjustment in the 
organization of the NRC which would enable them to do 
both. 


Senator Godfrey: When I was a member of the Canada 
Council I had a very strong suspicion that the staff kept us 
so busy on the granting side that we had no time to spend 
on the broad policy side, which they settled. 


The Chairman: And you had no labs? 
Senator Godfrey: Right. 


Senator Hicks: I dissociate myself from that, and can 
only conclude that after I left the Council it deteriorated. 


The Chairman: I must declare my interest here. I 
appointed Senator Hicks to the Council. 


Senator Hicks: Ah, yes. There were some very good 
appointments in those days, Mr. Chairman. 


Mr. Mordell: Could I comment, please, on the NRC 
granting function? I was involved in that process for many 
years in one sub-area, and I would pass no judgment as to 
how much time the Council spends on granting; but from 
where I sat I would have thought it probably was a rather 
small proportion because there was a whole structure of 
committees in every area, of one of which I was a member, 
which went through all the minutiae in appraising these, 
and it was always my understanding—and I emphasize 
that it is my understanding only—that the Council’s main 
function was to cut up the cake into three or four big 
pieces and then delegate the authority for the sub-division 
of these segments of the cake to the various granting 
committees. 


The Chairman: Well, according to the information we 
have—and we got it from various sources, including Mr. 
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Schneider and from a letter which I remember receiving 
at that time from Mr. Bonneau, who was then on the 
board—you are wrong. It may have changed since, but I 
think Mr. Bonneau mentioned in a letter that he sent me 
several years ago that the board of the Council was devot- 
ing 90 per cent of its time to the granting function. 


Mr. Shaw: It seems to me that the over-riding consider- 
ation should be the support which the grants give to the 
programs of the National Research Council and the gov- 
ernment at large, and they should adjust their organiza- 
tion so as to take care of any wheel-spinning. 


The Chairman: Well, I suppose that is because most of 
these are outside people. They cannot meet as often as 
would be necessary to meet all your requirements. This is 
another difficulty. That is why, perhaps, we decided to 
make, and the government decided to accept, the recom- 
mendation that there should be two different bodies. In 
any case, as far as I am concerned, at least, it is not my 
intention to recommend to my colleagues on the commit- 
tee that they go back to this area in our next report. 


Senator Godfrey: I have no more questions on the brief, 
but I would like to ask one or two questions on the previ- 
ous brief of May 19, 1972. 


Senator Lang: I have a question on a comment in the 
brief with regard to the function of MOSST. In paragraph 
4 on page 4 of Mr. Shaw’s brief there is a reference to 
transferring the emphasis of MOSST’s activities into the 
area of R & D, as co-ordinators and advisers, rather than 
being concerned with statistical information and budget- 
ary information. 


Do you not think that in order to act effectively in the 
capacity you suggest, they do of necessity require budget- 
ary and statistical information? 


Mr. Shaw: Yes. I am not suggesting that they should not 
sit in on the preparation of the budgets, and afterwards, at 
the implementation stage; and they should be able to call 
forward the statistics they need. This does not appear only 
in our brief. According to my reading of the evidence, it 
seems to me that there was a long period, one day, of 
questioning of MOSST’s representatives as to why it could 
not produce this kind of figure and that kind of figure, 
and prove this kind of project and that kind of project, 
and I had a feeling that the two areas the committee was 
dealing with were already rather well covered. In writing 
our brief I therfore brought that point out. 


The Chairman: You may have given a wrong interpreta- 
tion to the proceedings at that time. We were exactly of the 
same view, namely, that MOSST should not reproduce, as 
I said at that time, I remember, with less explanation, 
what Statistics Canada was already producing. What we 
were suggesting to MOSST was that they should present a 
science budget display in terms of the estimates and in 
terms of proposed expenditures, and that is something 
quite different, because Statistics Canada cannot do that. 
Perhaps the members of the committee have not heard 
about this yet, but we understand that the Minister of 
Science and Technology has agreed to do this, and that we 
will have this science budget display tabled in the house in 
separate form for the next estimates. I think that this will 
fill a gap. I also understand that as a result of this new 
activity of MOSST they will put less emphasis on publish- 
ing figures already produced by Statistics Canada. 
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Mr. Shaw: I think, Mr. Chairman, that that is exactly in 
line with what we are recommending, and I, for one, am 
delighted. 


Senator Lang: On page 3, Mr. Shaw, you refer to 
MOSST again. You say: 


I respectfully suggest that MOSST should start from 
Canada’s strengths and needs and build on them. 


What do you consider to be our strengths? Our needs are 
well documented, of course. 


Mr. Shaw: Our strengths are in forestry, in iron ore, in 
nuclear energy, in steel from iron ore, and in all those 
secondary and tertiary industries that grow from the 
nature of Canada itself. As I said earlier, we should 
encourage the secondary industries that feed our primary 
industries, and the secondary industries that are fed by 
our primary industries, to make us as competitive as pos- 
sible, and as productive as possible. 


Senator Lang: In other words, our natural resource 
base. This is what you are referring to? 


Mr. Shaw: Yes. Also there is some geographical base. I 
do not think it is an accident that we are good at bush 
aircraft, and those things that have grown from them, 
including aircraft generally. There are also communica- 
tions, and energy in general. These things grow from the 
nature of Canada as a country. I must include fisheries 
also, of course. As we were discussing earlier, our hope is 
that the objectives will be broken down into those things 
in which we may be able to make the most progress. 


Senator Lang: You do not feel that the ‘“make and buy” 
policy has been so directed? 


Mr. Shaw: No, I think it is more scattered. 


Mr. Nadeau: I think I should add to this that what we 
had in mind there also, in talking about our strengths, was 
strength in organizations and processes. In other words, 
the Senate committee was recommending, for instance, a 
division of responsibility, taking the granting function 
away from NRC, where they have considerable strength, 
and giving it to a brand new organization, which is still not 
in existence, and our feeling was that it was perhaps 
better to strengthen existing organizations that were well 
established rather than dissipate their strength, by build- 
ing something new which we do not know is going to 
work. 


Mr. Mordell: Change for the sake of change. 


The Chairman: We are of the same view. I am not 
personally in favour of change for change’s sake. It seems 
to me there are occasions when changes have to be made. 
In any case, we are not going to go back to this. It is 
beyond our responsibility now. 


Senator Carter: Could I just ask one supplementary 
question. When you say we should concentrate on our 
strengths, you are implying that our strengths are in the 
right places. 


Mr. Shaw: Our strengths, like the strength of any nation, 
occur where you find them. 


Senator Carter: If we have weaknesses, surely we 
should try to correct them. 


Mr. Shaw: As long as there is a reasonable prospect that 
we can correct the weakness. I said earlier that I do not 
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believe that we should devote too much R & D to try and 
make a better transistor radio. I am sure the Japanese are 
going to be ahead of us for a long time yet because of their 
economy of scale and the markets available. So I would be 
selective in which weaknesses we go after. 


Senator Hicks: Furthermore, there is a very great 
danger, if you are motivated only by strengthening weak- 
nesses, that you will bring the whole state up to a respect- 
able mediocrity. I believe strongly that we have to build 
upon our strengths, and so on. When we see something 
getting ahead of a national or international average, give it 
a boost. 


The Chairman: We have to agree where they are, 
though. 


Senator Stanbury: I am not sure, Mr. Chairman, wheth- 
er this gentleman regards this as a strength or weakness, 
but if it is a weakness, perhaps it is one we should be 
paying attention to. You mentioned earlier that several, at 
least, of the largest engineering consulting firms in 
Canada are very active in foreign countries—in, I think, 40 
different foreign countries. We are all pretty well aware of 
our problems in building our exports and covering our 
imbalance of trade. We have been talking principally 
about the things that we have to do within our own coun- 
try and concentrating on many things that must be done 
here. Is there anything that we could be doing through the 
area of jurisdiction of this committee that would assist in 
giving a greater thrust to our engineering communities 
externally, and in the programs of support for the second- 
ary industry we are having our problems with? 


Mr. Shaw: Yes. I must declare a prejudice because the 
government has decided I have had too many birthdays 
and I am back into one of those firms I was referring to. I 
would say that the engineer tends to specify the familiar 
and, therefore, to encourage the export of engineering 
encourages it for secondary industry in Canada. Normally 
the skills we support are those skills that we have devel- 
oped in the consulting engineering field because they are 
related to Canada’s strength. Here you will find the con- 
sulting engineer is usually skilled in those things where 
Canada has strength. 


On the other side of the coin, particularly with the 
developing countries, the client would like to see to it that 
he develops engineers that can carry on and gain exper- 
tise, and frequently calls for a training program for his 
engineers. In this area the consulting engineers do training 
work and, in fact, the Engineering Institute, with the 
assistance of the Industry, Trade and Commerce Depart- 
ment, it attempting to develop an educational program in 
project management, as a starter, which will provide that 
kind of training not only for Canadians, but also for 
engineers who may come to Canada under one of those 
contracts. 


Dr. Mordell should not be allowed to speak on this 
subject because he is running it, and will talk forever. 


The Chairman: I still have two questions concerning 
page 7, which I think should be covered because they are 
two important sections of the brief. The first is federal- 
provincial relations. You say that we should develop firm 
recommendations in this area at an early date. We have, as 
you remember, presented firm recommendations in this 
area in volume 3. Unfortunately, they have not been imple- 
mented yet. Would you have something specific in mind? 
We all agree, of course, that consultation and.cooperation 
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at the federal-provincial level is essential, as you say in 
your brief. But where do we go from there? 


Mr. Mordell: I guess what we are really asking here is 
what has happened as a result of the consultation between 
the federal and provincial governments in this area. We 
want to know the status quo. What is the situation? The 
publishing of these findings would enlighten us, and poss- 
ibly the results of the findings at the present time would 
result in recommendations which your committee would 
make and which we and others could be made aware of. 


The Chairman: Then in the last paragraph of page 7 you 
say: 

... that while the overview in coordination function 

may be adequately performed by MOSST, the assess- 

ment of programs, their performance and results, is 

beyond the capability of a single group and can only 

be performed by individual departments and agencies. 


First of all, how can you ask MOSST to have an over- 
view and to coordinate, if they are not going to assess 
programs on their own, and the performance and the 
results? 


Mr. Shaw: Mr. Chairman, if I may attempt to answer, I 
believe that if the material is produced by the expert, then 
a group of experts can assess that by remote control, and 
that the unclouded eye of the remote control assessors is 
most valuable. 


All of us who have worked in the consulting engineering 
field have been amused when we have walked through a 
drafting room and looked at a drawing and asked, “Why 
did you do that?” When the poor devil who had been 
working over it for three weeks did not see it. The 
unclouded eye is enough to do it with the expertise that 
the unclouded eye has. I think MOSST has a very valuable 
role there without delving too deeply into detail. 


The Chairman: We have assumed throughout our 
reports that the individual departments and agencies 
would assess their programs and the performance and the 
results. I think that goes without saying. What we have 
been saying is that there should be by MOSST, exactly the 
way you describe it now, an overview and assessment of 
the assessment. We are saying the same thing. We have 
never suggested that departments should not assess their 
programs. 


Lastly, you say that the assessment of programs and 
their performance and results should be made public. 
That means, if a department assessed the programs and 
the performance and results, that you would like these 
assessments made by these departments to be made 
public. 


Mr. Shaw: I did not write this one, Mr. Chairman. I think 
very frequently they are made public. The problem is the 
volume of paper that is made public. Sometimes things 
are made public before they are discovered. 


The Chairman: I may be ignorant, but I have very 
seldom seen such publications. There have been some 
outlines in annual reports and other documents of the 
programs carried out for individual departments and 
agencies, but I have never seen an assessment of the 
results and the performance. 


Mr. Shaw: The most recent one I can think of is the 
publication of the results of the Beaufort Sea project. That 
is only a week old. 
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Senator Stanbury: But is this related to the question 
which has been raised in a number of briefs—I forget 
whether it is contained in yours—as to the intramural 
work not being assessed by the peers of those involved? Is 
this one method of getting your peer assessment, by 
having the material published? 


The Chairman: This has been proposed by another 
organization, but the peer system should apply to both 
extramural and intramural activities. 


Mr. Shaw: Certainly it is in the Department of the Envi- 
ronment and I believe the National Research Council, 
from my reading. The Department of the Environment 
has an Environmental Advisory Council and there are 
councils in each of the disciplines, the most famous being 
the Fisheries Research Board. Those are all peer groups 
with frequently no one from the department on them. 


The Chairman: But you are now asking for these peer 
groups to make their views public. Do you not believe that 
it would raise some problems as far as governmental 
intramural activities are concerned? 


Mr. Shaw: Sometimes. The Environmental Advisory 
Council has the right to publish at any time. I think 
sometimes they prefer not to, if it is not necessary, in the 
expectation that that takes them deeper into the problem 
and that no one will begin to hide from them. But they do 
have that right, and they have published as far as I know. 


Mr. Moull: Is it not better to make it open to the public 
by publishing in order that action and dialogue goes on so 
that the parties involved in the publication know what the 
public thinks and wants, and hence a method of publica- 
tion seems to be more appropriate? Certainly it would 
have the risk of inhibiting some internal departmental 
activity participation and publication if it was known that 
the public would have a crack at it. 


Senator Godfrey: It has been the experience in Sweden 
that they talk on the telephone, but do not write. 


Mr. Moull: Do not let it go too far. 
Senator Godfrey: Yes. 


Mr. Shaw: If we are sitting behind the decision-maker as 
he makes his decision it becomes rather difficult. 


The Chairman: We are not speaking of making the 
results of the research public, but making the assessment 
of the results public, which is something else. So you 
would argue that this would be a good move? 


Mr. Shaw: I think so, with judgment. It is not always the 
right thing to do, but it is a good principle. 


Mr. Mordell: Mr. Chairman, in my opinion one of the 
hardest things to do—and I have had experience with it— 
is to chop off a research program which has had its time 
or is pursuing red herrings. I am sure that in your inquiry 
you must have come across many who in principle are still 
refining the buggy whip, although it has been out of date 
for 40 years. I think, therefore, that some publication as to 
the activities of people, without getting into the details of 
the work, but as to the results and exposing that to the 
public, would be a good thing. It might strengthen the 
hand of the competent administrator who really feels, ‘““We 
have spent 10 years on this project, but I cannot cut it 
because poor old Henry is there’. The public pressure 
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might help him a little and it is very important to cut off 
the dead wood from a tree. It is as true in a research 
establishment as in horticulture. 


Senator Godfrey: A joint committee is considering this 
very complicated problem and we could spend the remain- 
der of the day on that subject. 


Mr. Shaw: They should consider the effectiveness of the 
budget in doing just that without any help from anyone. 


The Chairman: It was good to hear what the two bodies 
had in mind with respect to this particular recommenda- 
tion. 


Senator Godfrey: Although you had no responsibility 
for the brief submitted on May 19, 1972, I would like to get 
your reactions to it four years later. 


Mr. Shaw: Possibly the gentlemen along the side are 
closer to it. 


Senator Godfrey: I do not wish to ask those gentlemen 
who wrote the brief. At the botton of page 7 appears the 
following: 


Industry should not be encouraged to spend more on 
R&D than it is likely to find profitable, and we reiter- 
ate that the market “pull” rather than the research 
“push” should govern. 


Then if we turn to page 9, again at the bottom of that 
page, the fourth line from the bottom, the following 
appears: 


In industry, the process of innovation comprises a 
sequence of activities ranging from the conception of 
an idea, which may be the result of research, to the 
acceptance of a product in the market-place. Research 
is only a small part of this—and often the least costly. 
It follows that to “push” at the input or research end 
of the system is not nearly as effective as to “pull” at 
the output or market end. From this we would con- 
clude that the current low level of R&D is more a 
symptom than a cause of the poor innovation perform- 
ance of inquiry, and that the target expenditures and 
new research structures proposed in the Senate 
Report are an attempt to treat symptoms rather than 
root causes. 


I would just like your comments? 


Mr. Shaw: The preamble is, of course, what we have 
been saying here all morning. Unfortunately, I am not 
sufficiently familiar with what the senators said four 
years ago, but I think that states well what we have been 
saying today. 


Senator Godfrey: Yes. 


Mr. Moull: So in that sense the same thing is being said 
today as was said in 1972. 


The Chairman: So, the so-called period of the continu- 
um works, but in reverse, from being supply-push to 
demand-push. 


Senator Godfrey: I might say I have been expressing the 
point that we cannot ram research down the throat of 
industry. 


Mr. Mordell: Might I remind the distinguished commit- 
tee of that old proverb or saw that necessity is the mother 
of invention, which is all we are really saying, is it not? 
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The Chairman: Exactly, and that is also all we are 
saying. 


Senator Lang: Do both the Engineering Institute of 
Canada and the Canadian Council of Professional Engi- 
neers meet in plenary session once a year? 


Mr. Moull: I will speak for the Canadian Council of 
Professional Engineers: Its board of directors meets twice 
per year, and at least twice per year the executive commit- 
tee of the Canadian Council of Professional Engineers 
meets with the executive committee with the Engineering 
Institute of Canada. Similarly, the officers, usually the 
president and the general manager, of each body attend 
the meeting of the other, so there is complete integration 
of communication between the bodies. 


Senator Lang: But the general membership in the insti- 
tute is really corporate, is it not? 


Mr. Shaw: No; there are five constituent societies, if you 
wish. In addition to the four you see here there is also the 
general member who has somehow slipped into manage- 
ment or administration. 


Senator Lang: Do you have a plenary session such as the 
annual meeting of the Canadian Bar Association? 


Mr. Shaw: Yes, we have one next month. 


Senator Lang: What do you have on your agenda besides 
internal concerns? 


Mr. Shaw: Technical papers, including next month a 
seminar on the subject of applied technology. Usually at 
the annual general meeting the papers tend to be general 
in nature because of the number of disciplines present, 
but the constituent societies go into more detail. 


Senator Lang: Do you give press coverage? I am con- 
cerned about press coverage and publicizing your ideas on 
science policy or the direction of your profession. Only 
recently, for example, the Canadian Bar Association has 
suddenly come to life in this area. Heretofore, it was the 
conventional belief that as lawyers we should accept the 
laws as they come out and should learn them and be able 
to argue the pros and cons in the courts. But it has taken 
on a much more active role in the past few years. I wonder 
if that phenomenon is occurring among the professional 
engineers. 


Mr. Shaw: I am reminded that at last year’s meeting the 
Science Council came to us with their conserver society, 
and this was well covered by the news media. The trade 
and commerce people came to us with the use of Canadi- 
ans in resource development, and the urban affairs people 
came to us with respect to their habitat program. That was 
all in last year’s meeting. 


Mr. Nadeau: Generally speaking, the engineering 
profession is taking an increasing interest in public 
affairs. I believe that is what you have in mind. 


Senator Lang: Yes. 


Mr. Nadeau: More and more at general meetings or 
sessions these subjects are being discussed. A couple of 
years ago the Association of Professional Engineers of 
Ontario, consisting of 45,000 members, had an open public 
seminar on air pollution. The public was invited and it was 
all generated by the engineering profession in Ontario. So 
we are taking a greater and greater interest.in these mat- 
ters and we are trying to publicize our views on them. 
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The Chairman: To what extent has this brief been cir- 
culated among the profession? I just want to know if the 
brief is simply the result of the work of a few people 
without consultation with the Institute or the Council, or 
otherwise. What was the procedure? 


Mr. Nadeau: I can explain that. When the first news of 
the Senate committee’s work was published we organized 
throughout Canada in the various provinces special com- 
mittees which prepared themselves to respond to what- 
ever was going to come up, and after publication of our 
first volume this was read widely by various groups 
throughout the country and, eventually, these various 
committees in the provinces sent their views in to a nation- 
al headquarters and all this was put together by a national 
committee so that we had this reaction from all the prov- 
inces. Simultaneously, after briefs were prepared, they 
were redistributed throughout the provinces so that the 
membership at large had an opportunity to react to them. 
We can now say that what has been printed as our final 
briefs represent the concensus of the engineering 
profession. 


Senator Yuzyk: Is the Council the overall general 
spokesman for the engineering community or is the Insti- 
tute that spokesman? 


Mr. Nadeau: It depends on what the subject is. On 
certain subjects the Council is the spokesman. If it is 
purely technical, then the Engineering Institute of Canada 
would be the spokesman, but there are many subjects like 
this one which involves both sides of the profession so we 
get together. 


The Chairman: There is a common interest. 


Mr. Shaw: So you have your spokesmen sitting in these 
two chairs here. 


Senator Yuzyk: Who takes the general initiative on the 
cooperation? 


Mr. Moull: It depends on the topic. Usually it is a matter 
of quick collaboration between the two bodies. 


Senator Carter: What is the manpower situation for 
engineers? A few years back, just when we were holding 
our original meetings, there was a surplus of engineers for 
a while and they had a hard time finding jobs. What is the 
position now, and what is your projection for the future? 
Are we all right? 


Mr. Moull: The last survey, taken at the end of 1975, 
indicated that unemployment of engineers was something 
in the order of 2.3 per cent. 


Mr. Nadeau: No, it was less than that. 
Mr. Moull: Was it less than 1 per cent? 
Mr. Nadeau: It was less than 1 per cent, yes. 


Mr. Moull: So there was a fraction of engineers who 
appeared to be unemployed. 


Mr. Nadeau: We have an organization called the Canadi- 
an Engineering Manpower Council which does surveys 
and studies in that area. The current assessment of the 
Council as to supply and demand is that they are reason- 
ably well balanced. 


Senator Carter: Have you made projections for the 
future, for the next five to ten years? 
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Mr. Nadeau: We are trying very hard to do this, but it is 
extremely difficult. On the supply side we have a pretty 
good idea how many we are going to produce. The govern- 
ment will decide how many we will import. On the 
demand side, however, it becomes quite hard because 
there are so many unknown factors which we cannot 
possibly measure. We are trying to devise better ways of 
predicting demand for the short term—that is, three or 
four years. We cannot do it for any longer than that. 


Senator Carter: How many per year are you producing? 


Mr. Nadeau: Roughly 4,000 engineers per year in 
Canada. 


Senator Carter: And we have a total of 85,000 now. 


Mr. Moull: They are coming into the registered body 
across the country at the rate of about 4,000 per year, 
which is about 5.5 to 6 per cent per year. 


Senator Yuzyk: How many do we lose to the United 
States and other countries annually? 


Mr. Nadeau: We have no way of measuring that, because 
we do not keep track of people moving out of the country. 
We know how many people come in, but not how many go 
out. 


Mr. Shaw: The 85,000 are, of course, registered engi- 
neers. Some may keep their registration when they cross 
the border, but that would not be a big number. 


Mr. Kerr: To further elaborate on the point about future 
requirements, the Canadian Council and the Institute in 
collaboration with the Canadian Engineering Manpower 
Council with the participation and support of the Science 
Council and the National Research Council are in the 
process now of planning an engineering and manpower 
conference in Edmonton next spring, at which time we 
hope to be able to find out what our future demands will 
be and how we will fill those requirements. 


Mr. Moull: Supply, demand and utilization of technical 
manpower is a vast subject which involves not only engi- 
neering people per se but also technicians and technolo- 
gists related, para-professionals. This is currently part of 
our active discussions within the Canadian Council with 
other bodies, one of which is the technicians and technolo- 
gists organization. It will be a big part of its conference 
next spring in the overall picture of the supply, demand 
and utilization of technical manpower. 


Senator Carter: You say that less than one per cent of 
engineers are unemployed. Do you know how many are 
employed in professions other than engineering? 


Mr. Moull: I would be guessing, but it is probably 50 per 
cent or more. 


Mr. Nadeau: By the nature of the jobs which engineers 
fill in industry, particularly, they soon progress into some- 
thing that is no longer engineering, or at least the engi- 
neering content of their job diminishes gradually and they 
become managers. This is a natural progress. I do not 
know what your question referred to. You mean these 
people practise engineering for a while and then get out of 
it? 


Senator Carter: You have a small rate of unemployed 
engineers, but I was wondering how many of them are 
employed in other jobs, other than engineering for which 
they were trained. 


Mr. Moull: You have to define what is engineering. In 
my own Case, I am a registered professional engineer in 
the Province of Ontario. I am a manager for Ontario 
Hydro. I am very close to engineering type of work. I have 
a large number of engineers working for me. But I 
manage; I do not do engineering per se. This applies toa 
great many people. 


Senator Carter: I was thinking in terms of unrelated 
work. 


Mr. Shaw: One hundred per cent of those of us repre- 
senting the engineering profession here today are not in 
the technological detail of engineering, but all of us do 
work related to it. 


Mr. Moull: I would say well less than 50 per cent are in 
the pure technical design type of engineering. 


Senator Godfrey: I should like to refer to a statement in 
your brief of January 30th, 1974. You were talking about 
the composition of the proposed Science and Engineering 
Council, and you refer to the fact that you do not agree 
with the recommendations as to the composition in the 
Senate report. I must confess I do not know what those 
recommendations are at the moment. I have forgotten 
them. 


Mr. Shaw: I remember that. 


Senator Godfrey: The indication seems to me to be that 
you believe this Council should have a chairman who is a 
technical man, and that the 28 ordinary members should 
all be oriented in that direction. 


Mr. Shaw: I do not think that is what it says, and 
certainly that is not what it means. 


Senator Godfrey: You believe there should be room for 
lay people. 


Mr. Shaw: The committee endeavoured to set up specific 
numbers from this discipline, and other specific numbers 
from that discipline, and we thought the relationship 
should be rather more loose than that, in order to give the 
ability to select. 


The Chairman: I think one of the main objections they 
had to our proposal was to have social scientists sitting on 
the Council. 


Mr. Shaw: No, we do not object to that either. It was just 
that you said there should be one-third, or some such 
proportion, from this discipline, and another third from 
somewhere else, and so on. 


The Chairman: These were, of course, guidelines. 


Senator Godfrey: You say that 28 ordinary members 
from the sciences should be appointed after consultation 
with the appropriate organizations. I got the impression 
that you meant they should all be representatives of the 
various sciences. Is that not the case? 


Mr. Shaw: No. You will find, reading on down there, that 
it does include social scientists. 


Senator Godfrey: Well, but I thought you meant that the 
general public should be represented by lay people. 


Mr. Shaw: No, it was just that we thought that selection 
should be rather more informal. 
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The Chairman: Thank you very much. Your presenta- that you will take our recommendations into consider- 
tion has been very useful to the members of the commit- ation. 
tee, and we will report in due course, but as quickly as 
possible. I hope that this time we will take your views even Mr. Shaw: Mr. Chairman and honourable senators, may 
more carefully into consideration than we did the last Isay, very briefly, that I have enjoyed every minute of it. 


time. 
Senator Godfrey: We got that impression. 
Mr. Moull: Mr. Chairman, we have welcomed the oppor- 


tunity of being here and we appreciate your statement The committee adjourned. 
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APPENDIX 36’ 


BRIEF TO 


THE CANADIAN SENATE SPECIAL COMMITTEE ON SCIENCE POLICY 
FROM 
THE CANADIAN COUNCIL OF PROFESSIONAL ENGINEERS 
AND 
THE ENGINEERING INSTITUTE OF CANADA 
OTTAWA, JANUARY 20, 1976 


INTRODUCTION 


This Brief is submitted in answer to an invitation 
extended by the Senate Committee to non-governmental 
organizations to comment on the three specific areas in 
which the Committee intends to resume its ‘watchdog role’ 


The Engineering Institute of Canada and the Canadian 
Council of Professional Engineers are grateful for this 
opportunity to present the views of the engineering profes- 
sion on these important matters and are at the disposal of 
the Senate Committee for further discussion and com- 
ments at any time. 


The Engineering profession is greatly concerned, how- 
ever, that it has not seen any evidence that the Senate 
Special Committee has acknowledged, or even more 
importantly taken into positive consideration some of the 
strong views put forward by the profession in its response 
to the recommendations of Volumes II and III of the 
report entitled ‘A Science Policy for Canada’; it is con- 
cerned that the Committee apparently intends to monitor 
the implementation of its original recommendations, with- 
out any attempt to incorporate modifications proposed by 
the engineering profession—and by other responding 
organizations. 


FUTURES RESEARCH PROGRAMS 


The Engineering profession is in general agreement with 
the proposal outlined in a letter addressed to the President 
of the Institute for Research on Public Policy by Mr. C. R. 
Nixon, on April 1, 1975, and with the role of the Senate 
Speciai Committee as outlined in the Committee’s first 
report dated July 10, 1975. We fully endorse the Commit- 
tee’s view that there is a ‘need for co-ordinated national 
networks of futures research and information”’. 


We believe that futures research financed by the Gov- 
ernment and the development of policy options should 
have the following characteristics: 


(a) It should be carried out not only as an adjunct to the 
establishment of national goals and priorities, but as 
an essential contribution both to these processes and 
to other short-term planning activities. 

(b) It should encourage and be receptive to inputs from 
outside knowledgeable sources and not be carried out 
in isolation. 

(c) It should be characterized by continuity and dyna- 
mism; its findings and projections should be published 
on a regular basis, with up-dating at reasonable inter- 
vals and with distribution to the public at large. 

(d) The regularly published report should include obser- 
vations on the appreciation of the future provided by 
other organizations, in order that ‘coordination’ may 
be achieved in fact. 


(e) The report should also emphasize the inherent haz- 
ards involved in such studies and clearly indicate con- 
fidence limits and possible alternatives. 


Briefly, the engineering profession favours the develop- 
ment of a ‘down to earth’ network of futures research 
programs under government leadership as a useful tool 
for both government and private sector researchers, plan- 
ners and decision-makers. 


A SCIENCE POLICY FOR CANADA 
General Principles 


The Engineering profession wishes to re-affirm the 
views expressed in the briefs submitted to the Senate 
Special Committee on Science Policy by the Canadian 
Council of Professional Engineers on May 10, 1972, and 
January 30, 1974, in response to the Report of the Commit- 
tee, entitled ‘A Science Policy for Canada’. Copies of these 
briefs are attached. 


We particularly wish to emphasize the urgent need to 
establish clearly identified national goals and priori- 
ties, dynamic and flexible targets and strategies and a 
renewed feeling of mutual respect and confidence be- 
tween industry and government. We also wish to reit- 
erate our belief that every attempt must be made to 
build on existing strengths and to ensure that these 
strengths are not dissipated or eroded—all in prefer- 
ence to replacement by new but untried processes or 
organizations. 


Discussion 


Objectives—We believe that the failure of the Govern- 
ment to maintain, let alone increase, the allocation of 
resources to research and development in the natural 
science and engineering field in recent years and its recent 
decision to continue this policy during the current period 
of restraint are due in large measure to the absence of 
clear objectives. 


It is obvious that the general public and their elected 
representatives will not support R&D activities unless the 
objectives and anticipated benefits of such activities are 
clearly stated in terms easily understandable. 


The Engineering profession wholeheartedly agrees with 
the Minister of State for Science and Technology in his 
statement to the Special Committee that “the amount of 
curiosity-oriented basic research performed should prob- 
ably reflect the wealth of a country in so far as it is 
directed at a search for new knowledge, while reflecting 
national needs in so far as it is directed at the training of 
skilled personnel, and that the amount of applied research 
and development, effort should be related directly to the 
solution of national problems.” 
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Goals and Priorities—We have stated our belief that the 
establishment of clearly identified goals and priorities is 
the most essential and urgent problem. Once these are 
defined, it will become possible and practical to determine 
related basic needs and to allocate appropriate resources 
to R&D activities. 


For instance, it is our view that the following areas 
should be given prime consideration at this time: 


(a) Energy with the objective of achieving self-sufficiency 
during the foreseeable future; 

(b) Food production with the accent on protein; 

(c) Development of secondary industry; 

(d) Transportation and communications; 

(e) Protection of the environment; 

(f) Conservation, utilization and development of Canadi- 
an human and natural resources. 


We can see enormous problems as well as great benefits 
within these areas of activities and urge that the Commit- 
tee press the Government to give urgent and serious con- 
sideration to our recommendations. 


Industrial Strategy—The Engineering profession has 
noted with satisfaction that the Government has apparent- 
ly started to recognize the importance of the industrial 
aspects of science and technology through the adoption of 
the ‘Make of Buy Policy’, the establishment of the Inter- 
departmental Committee on Industrial Technology Policy, 
chaired by MOSST and the Inter-departmental Committee 
on Industrial Policies and Strategies, chaired by I.T.&C. 


We also note that the ‘Make of Buy Policy’ is currently 
being reviewed and that the possibility of extending its 
application is being examined, that a review of industrial 
research and development incentive programs is under 
way and that the recommendations of a report on the 
availability of risk capital for technological innovations 
are under active consideration by MOSST. 


We believe these are steps in the right direction, but 
much more effort is required to bring Canada in line 
with other industrial nations in the proportion of gov- 
ernment R&D expenditures allocated to industry and 
to redress the imbalance which continues to exist in 
this country and which favours so highly ‘in-house’ 
R&D. 


We also hope that the results of the deliberations on 
industrial rationalization and strategies will be made 
known in due course and that our profession will be 
provided with opportunities to contribute to the 
discussion. 


In our opinion, Government procurement and R&D 
expenditures should be made substantially more con- 
sistent, relations between government and industry 
should be greatly improved and greater user involve- 
ment in the decision-making process relative to the 
allocation of R&D resources, both in-house and in 
industry, is required. 


We also feel that the Special Committee should, in its 
review, be less concerned with mechanisms and con- 
centrate its efforts on short-term objectives. 


Research Grants and Scholarships—The Engineering 
profession has previously expressed its view that every 
attempt should be made to build on existing strengths and 
to ensure that these strengths are not dissipated or eroded. 
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We note the long delay in implementing the government 
decision to transfer the granting functions of the National 
Research Council to a proposed new Natural Sciences and 
Engineering Research Council and question the desirabili- 
ty of proceeding with this implementation at this time. 


As mentioned in our previous Brief, dated May 19, 1972, 
the National Research Council is one of the few organiza- 
tions in the world with an operating role at the interface of 
research in the three sectors—university, government and 
industry—it has displayed a willingness to stimulate a 
more dynamic interaction between the three sectors. 


We believe that the current movement within N.R.C. 
towards greater involvement in engineering and 
applied research should be and can be accelerated and 
that it would be preferable to concentrate on improv- 
ing a well established structure rather than dissipating 
its strength by wholesale transfer and abolition. 


Increasing industrial representation on various N.R.C. 
Committees, particularly on the grants and scholar- 
ships committees, could provide a number of benefits. 
The committees themselves would be more aware of 
and receptive to ‘real’ needs, they would better 
appreciate the relevance of supported engineering and 
applied research programs, and would become more 
interested in following such programs and in assessing 
the results thereof.” 


Federal-Provincial Relations—We do not believe that 
meaningful consultation and active cooperation between 
the Canadian Government and the provinces have been 
achieved as yet in the area of science policy. 


Having previously expressed the view that such con- 
sultation and cooperation is essential, we would urge 
that the Special Committee review the current situa- 
tion and publish its findings with firm recommenda- 
tions at an early date. 


ASSESSMENT OF EXPENDITURES AND PROGRAMS 
RELATED TO SCIENTIFIC ACTIVITIES 


The Engineering profession agrees that a continuous 
overview of the scientific activities of departments and 
agencies and a periodic assessment of expenditures and 
programs related to such activities are necessary. 


We believe, however, that while the overview and coor- 
dination function may be adequately performed by 
MOSST, the assessment of programs, their perform- 
ance and results, is beyond the capability of a single 
group and can only be performed by individual 
departments and agencies. On the other hand, the 
results of such assessments should be made public so 
that the public may judge to what extent objectives 
and anticipated benefits have been achieved. 


Submitted on behalf of 

the Engineering profession in Canada 

by 

THE CANADIAN COUNCIL OF PROFESSIONAL 
ENGINEERS 

and 

THE ENGINEERING INSTITUTE OF CANADA 
January 20, 1976 
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APPENDIX “37° 


ONTARIO ENGINEERING 
ADVISORY COUNCIL 
RECOMMENDATIONS 

JULY S; 1976 


1. The Ontario Engineering Advisory Council in seminar 
session, being convinced that productivity improvement 
must become a national goal, a pervasive ethic, and being 
further convinced that the Federal Government is unique- 
ly capable of giving leadership in such a program for 
attitudinal change, recommends to the Federal Govern- 
ment, through the Office of the Prime Minister, the forma- 
tion or designation of a National Centre for Productivity 
in which, or by which, representatives of Government, 
Labour, Management and Technology can contribute use- 
fully and effectively to the development and inculcation of 
new philosophies and mechanisms for productivity 
improvement in and by all of the contributing groups. In 
such an endeavour, the Ontario Engineering Advisory 
Council would encourage its sponsors and all members of 
the technological community to work with any designated 
organization. 


2. The Ontario Engineering Advisory Council in seminar 
session recommends to the respective councils of the 
Canadian Council of Professional Engineers, the Engi- 
neering Institute of Canada and its constituent Societies, 
and the Canadian Council of Engineering Technicians and 
Technologists that they endorse and support the concept 
of Federal leadership in productivity improvement 
through the formation or designation of a National Pro- 
ductivity Centre which would bring together representa- 
tives of Government, Labour, Management and Technolo- 
gy; it recommends further that this endorsement and 
support be made known not only directly to the Office of 
the Prime Minister, but through the normal Federal 
Agency relationships of the respective organizations. 


3. The Ontario Engineering Advisory Council in seminar 
session, being convinced that a national goal of productivi- 
ty improvement must have a practical embodiment in the 
Province of Ontario, recommends to the Provincial Gov- 
ernment, through the Office of the Premier, immediate 
implementation of the principles enunciated by the 
Premier himself in August 1975, “..... I propose that we 
establish such a body, through a series of task forces, for 


Ontario, representing government, labour, and business to 
deal specifically with the substantive matters relating to 
productivity.”. In such a program, the Ontario Engineer- 
ing Advisory Council sees a special opportunity for contri- 
bution on the part of the technological community and, 
consequently, recommends that it be identified specifical- 
ly as an appropriate partner of “government, labour and 
business”. To this end the Council offers to use its full 
influence toward direct support by the various organiza- 
tional elements of the technological community. 


4. The Ontario Engineering Advisory Council in seminar 
session recommends to the respective councils of the 
Association of Professional Engineers of Ontario, the 
Ontario Association of Certified Engineering Technicians 
and Technologists, and the Ontario Region of the Engi- 
neering Institute of Canada that they endorse and support 
provincial initiatives in productivity improvement through 
the establishment of task forces in specific areas, each of 
which would contribute to a provincial co-ordinating 
body; it recommends further that this endorsement and 
support, together with details of any initiatives particular 
to the individual organizations, be made known not only 
directly to the Office of the Premier but through the 
normal provincial ministry relationships which now exist. 


5. The Ontario Engineering Advisory Council in seminar 
session, recognizing not only the need for national goals 
and provincial action in productivity improvement but the 
need for bringing appropriate emphases to the local or 
‘grass-roots’ level, recommends to the councils of the 
Association of Professional Engineers of Ontario, the 
Ontario Region of the Engineering Institute of Canada, 
and the Ontario Association of Certified Engineering 
Technicians and Technologists that they mount individu- 
al, joint, or co-operative ‘productivity programs’ to be 
carried out through their respective local Chapter or 
Branch systems; it recommends further that any such 
programs should be appropriately co-ordinated through a 
steering committee, and that they be undertaken with the 
active co-operation and involvement of the twenty-one 
regional offices of the Ministry of Industry and Tourism. 


Published under authority of the Senate by the Queen’s Printer for Canada 


Available from Printing and Publishing, Supply and Services Canada, Ottawa, Canada KIA 0S9 
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FIRST SESSION—THIRTIETH PARLIAMENT 
1974-76 


THE SENATE OF CANADA 


PROCEEDINGS OF THE 
SPECIAL COMMITTEE OF THE SENATE ON 


SCIENCE POLICY 


The Honourable MAURICE LAMONTAGNE, P.C. Chairman 


Issue No. 22 
TUESDAY, SEPTEMBER 7, 1976 


Twenty-second Pr goes: on_ ries 


the Study of Canadian Government aides 
other expenditures on scientific activities 
and matters related thereto. ~ 1976 


(Witnesses and appendices: See Minutes of Proceedings) 


THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 
The Honourable Donald Cameron, Deputy Chairman 
and 


The Honourable Senators: 


Asselin Hastings 
Bélisle Hicks 

Bell Lang 

Blois Manning 
Bonnell Neiman 
Bourget Riel 
Buckwold Robichaud 
Carter Rowe 
Giguére Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
Grosart Yuzyk 
Haig 

27 Members 


(Quorum 5) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power the engage the 
services of such counsel and clerical personnel as may 
be necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 
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Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 2:35 
p.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 

Present: The Honourable Senators Bell, Cameron, Carter, 
Godfrey, Hicks, Lamontagne, Lang and Yuzyk. (8) 

In attendance: Mr. Philip J. Pocock, Director of Research 
and Mr. Jacques W. Ostiguy, Chief of Administration. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses were heard: 


From: SCITEC—The Association of the Scientific, Engi- 
neering & Technological Community of Canada: 


Dr. Peter A. Forsyth, President; 
Dr. H. R. Wynne-Edwards, Vice-President; 
Dr. Michel Bergeron, 2nd Vice-President; 
Mr. J. Y. Hartcourt, Executive Director. 
National Committee of Deans of Engineering and Applied 
Science: 


Mr. G. W. Frennel, 
Dean, Faculty of Engineering, 
McGill University. 


Mr. D. J. Laurie Kennedy, 
Dean, Faculty of Engineering, 
University of Windsor. 


The Chemical Institute of Canada: 
Mr. J. A. Morrison, President; 
Mr. T. H. G. Michael, General Manager. 
Association of Consulting Engineers of Canada: 
Mr. P. T. Beauchemin, President; 


Mr. D. Newman, Past Chairman, 
R & D Committee; 


Mr. Ian McCaig, Incoming Chairman, 
R & D Committee; 


Mr. H. R. Pinault, Managing Director. 


Dr. Forsyth, Dean Kennedy, Mr. Morrison and Mr. 
Beauchemin each made an opening statement. The wit- 
nesses then answered questions put to them by Members of 
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the Committee. 


On Motion duly put it was Agreed that appendix I of the 
opening statement by the representative of SCITEC; the 
position paper entitled “The Funding of Engineering 
Research in Canadian Universities” presented by the Na- 
tional Committee of Deans of Engineering and Applied 
Science; the two briefs received from the Chemical Insti- 
tute of Canada and the brief received from the Association 
of Consulting Engineers of Canada be printed as appen- 
dices to this day’s Minutes of Proceedings and Evidence. 
(See appendices Nos. “38”, “39”, “40”, “41” and “42”) 


At 5:30 p.m. the Committee adjourned until 9:30 a.m., 
Wednesday, September 8, 1976. 


ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Tuesday, September 7, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 2.35 p.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman):in the Chair. 


The Chairman: Honourable senators, due to a reorgani- 
zation of our original plans we have a heavy schedule for 
this afternoon. As you know, we were supposed to meet 
with SCITEC this morning. Because their representatives 
could not be with us, they had to be rescheduled for this 
afternoon. It means this afternoon we have four groups, 
which, unfortunately, are too many. 


I would propose that we begin by hearing representa- 
tives from SCITEC, and the National Committee of Deans 
of Engineering and Applied Science, and that we should 
question them until about 4 o’clock. Then we would hear 
from the consulting engineers and the Chemical Institute 
of Canada. Is that acceptable? 


Senator Hicks: Agreed. 


The Chairman: We have the representatives of the two 
first associations. On your behalf I want to welcome them. 
The President of SCITEC has an opening statement to 
make, which will be printed as part of our proceedings 
today. He also has an appendix, which is a brief summary 
of the history of SCITEC, and I think, we should print it as 
well. 


Senator Hicks: Is this before us in our documents now, 
Mr. Chairman? 


The Chairman: Yes. 
Senator Hicks: Your opening statement, as well? 


The Chairman: Yes. We have just received it. 


We also have a brief from the National Committee of 
Deans of Engineering and Applied Science and I would 
suggest that it, too, be printed as an appendix to our 
proceedings. 


Senator Hicks: May we have our visitors identified, Mr. 
Chairman? 


The Chairman: They will be in a moment. You are 
always one step ahead of me. 


Senator Hicks: I beg your pardon. 


The Chairman: I would now invite the President of 
SCITEC, Dr. Forsyth, to not only make his opening state- 
ment but to introduce any members of his delagation that 
he wishes to at this stage. 


Senator Godfrey: It would be helpful if they would not 
only explain their position but tell us what they do outside 
SCITEC. 


The Chairman: Let us hear the statement first. 


Senator Godfrey: I am talking about the identity of the 
individual witnesses. I know that Dr. Forsyth is President 
of SCITEC, but I have not got a clue what he does other- 
wise. We were three-quarters through this morning before 
I discovered that one of the witnesses worked for Hydro. It 
is of interest to know. 


The Chairman: You wish to discover any conflict of 
interest? 


Senator Godfrey: Right. 


Dr. Peter A. Forsyth, President, Association of the 
Scientific, Engineering and Technology Community of 
Canada: My name is Forsyth and I happen to be a profes- 
sor of physics at the University of Western Ontario. Our 
first vice-president is Dr. H. R. Wynne-Edwards. I suppose 
I can say he is a professor of geology at the University of 
British Columbia. We also have with us Dr. Michel Berger- 
on, a medical researcher at the University of Montreal, and 
Mr. J. Y. Harcourt, our executive director. 


If I may go straight into the opening statement, we tried 
to summarize it for you. We felt that there would be at 
least three aspects of SCITEC that should be reviewed at 
this committee. The first of these, of course, is the history 
of where we came from. Second, is SCITEC’s attitude to 
the present science scene, which I hope to cover briefly in 
these remarks. The third aspect is the question of where 
we go in the future and what we can do to influence the 
development of science in Canada. As I point out, we hope 
that these aspects will be the subject of discussion after 
these opening remarks. 


Let me start by saying that SCITEC is both an associa- 
tion of scientific societies and an association of individual 
scientists. We have some 27 member societies in their own 
right, plus a number of umbrella associations, which 
include scientific societies among their membership. In all 
the number of scientific societies that owe some allegiance 
to SCITEC is over 60. We also have a category of individu- 
al membership, and we have some 350 individual members 
of SCITEC. 


SCITEC owes its existence to the widespread belief that 
science is an important component of modern society and 
will become even more important in the future. The 
growth of science over the last 100 years has forced 
increased specialization and the creation of a large number 
of separate disciplines. The individual scientific technolog- 
ical and engineering societies in Canada quite properly 
exist to promote these individual scientific societies and 
their disciplines. The major problems facing Canada, its 
people and its industries are multi-disciplinary in nature, 
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and the proper place to discuss these problems is in a 
forum to which scientists of all disciplines can contribute. 
And it is not only the scientists who can contribute to 
these discussions. Parliamentarians and members of the 
public should also participate. So an essential function of 
SCITEC must be communication—communication, first, 
among scientists, for it must be obvious that many scien- 
tists are ill-informed about the major problems that face 
society today. 


Communication with parliamentarians, because it is 
only in this way that the parliamentarians will be made 
aware of the potential that exists within the scientific 
community for the solution of the problems. Communica- 
tion with the public, in order that there will be public 
support for the utilization of science in the service of the 
nation. And of course, no improvement in Canada’s eco- 
nomic or social condition will come about without the 
active involvement of industry and of the universities. 


Communication in Canada is made difficult by geo- 
graphic factors, but the problem is compounded for the 
scientific community. The individual scientific societies in 
the U.S.A. are larger, wealthier and more active than their 
Canadian counterparts. In order to survive professionally 
an active Canadian scientist must belong to at least one 
and often to two or three societies in the U.S.A. He will be 
persuaded to join a Canadian society only by appealing to 
his sense of patriotism. Much of science is international 
but science will be brought to bear on Canadian problems 
only if these problems are discussed within the Canadian 
scientific societies and between those societies. These are 
the difficulties that SCITEC faces in trying to improve 
communication among scientists and between scientists 
and the public. But substantial progress has been made and 
we are working to the limit of our present resources. We 
are also working to increase our resources so that we can 
do more. 


I am sure that you will have received statistical informa- 
tion which shows the decline over the last few years of 
scientific, technological and engineering activity in 
Canada. Naturally we are concerned about this decline. 
Science is a delicate organism. It takes many years to 
develop a significant, scientific capability and only a few 
years to destroy it. We are also worried about the future. 
The problems of energy, food, the environment and eco- 
nomic and social order which we now face are going to 
grow steadily more complex and new problems involving 
shortages of critical resources will arise. The quality of 
Canadian life for our children and our grandchildren will 
depend very much on the quality of the science and engi- 
neering that is done in the next few years. SCITEC cannot 
solve these problems but it can contribute to the solutions 
by generating the appropriate discussions, both within and 
outside the scientific community. Such discussions can 
only be the starting point. Discussions about science and 
technology are useful only if they serve to direct scientific 
and technological activity in the appropriate directions. Of 
course, to be fruitful there must be adequate support for 
the scientific activity. 


In discussing the funding of science we are only adding 
our support to the many individual arguments that you 
must have heard previously, but I would like to add one 
further point. SCITEC is a collection of scientists. We are 
all members of individual disciplinary societies to which 
we make voluntary contributions of time and money. We 
choose also to make similar contributions to SCITEC. We 
do this not in the hope of increasing our salaries, or our 


pensions or our leisure time, but for the sake of the surviv- 
al of science. Indeed, if we are successful, one certain 
result is that each scientist will have less leisure time. But 
we believe that the survival of science in Canada is crucial 
to the survival of the Canadian way of life. 


The survival of science is not an end in itself, but we 
believe that its survival is closely related to the survival of 
the human race. Here in Canada, while we are still a 
comparatively affluent nation, we have the opportunity to 
exploit science for the benefit of our industries and our 
people. SCITEC is anxious to see that that opportunity is 
not lost. 


These remarks have been brief, but we hope they will 
serve to show that we share with you a common concern as 
to the future of Canadian science and technology, and that 
SCITEC will have a major role to play in developing that 
future. These remarks have been brief because we hope to 
discuss this role as fully as possible in the question period. 


If any stimulus is necessary I would just mention that of 
particular concern to us for the future is the question of 
parliamentary committees which could interact with the 
scientific community’s interaction between the scientific 
community and the Science Council. There are the institu- 
tional problems that arise in terms of discussion of science 
in Canada and, of course, the central problem of the public 
awareness of science and the role that could be played in 
the arousal of that awareness by the media and other 
organizations in Canada of the general nature of the asso- 
ciation for the advancement of science, which does not now 
exist in Canada, but is a role which SCITEC hopes to fulfil 
in the future. 


The Chairman: Thank you very much. Now we will hear 
from the National Committee of Deans of Engineering and 
Applied Science. Dean Kennedy will speak on behalf of 
that committee and will introduce his delegation with 
proper identification. 


Dean D. J. Laurie Kennedy, Faculty of Engineering, 
University of Windsor: Thank you, Mr. Chairman. I am 
the Chairman of the National Committee of Deans of 
Engineering and Applied Science this year. My regular 
post is with the University of Windsor, where I am dean of 
engineering. Two of my colleagues are with me today, Dr. 
Callaghan, dean of engineering at Concordia University, 
and Dr. Farnell, dean of engineering at McGill University. 
The National Committee of Deans of Engineering and 
Applied Science is comprised of some 30 deans of engineer- 
ing faculties across Canada. We meet about twice a year to 
discuss problems of mutual interest. We have an executive 
committee, which is very large and consists of a chairman 
and a secretary. From time to time we assign to members, 
to ourselves, tasks such as the position paper, Mr. Chair- 
man, with which you have been presented, on the funding 
of engineering research in Canadian universities, in which 
Dr. Farnell had a major role to play. 


This report, “The Funding of Engineering Research in 
Canadian Universities”, resulted from a meeting held in 
Ottawa two years ago, in October 1974. The report itself 
was drafted in early 1975 and was presented to the Nation- 
al Committee in Halifax in June of that year. As you see by 
the date on its cover, it was finally printed in September of 
1975. Because it was directed to a rather wide audience, it 
has been written in general terms and has been distributed 
to a large number of federal government departments as 
well as to every provincial government in Canada. Some of 
the explanatory statements that you see in that document 
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will, no doubt, be self-evident to members of this commit- 
tee, but have been put there because of their general 
broadcast. We have already had an opportunity to discuss 
this document with the management committee of the 
National Research Council. 


Perhaps first of all we should say that it is rather 
surprising for us as engineers to be here before the Special 
Committee of the Senate on Science Policy because, Mr. 
Chairman, I would point out that we are not scientists, we 
are engineers. One of the first things we would like to do is 
try to distinguish between engineering research and 
research in science. Perhaps as latecomers to research 
activity in Canadian universities we fell into the trap, if it 
is a trap, of comparing ourselves to our science colleagues 
and tended to follow the paths that they led in the 1950s 
and through the 1960s. In those stages of our engineering 
research in Canadian universities we seemed to be more 
concerned with what I might call the underpinning of 
engineering activity rather than the design, synthesis and 
development of machines, products and systems which 
form the basis of industry. 


On page 5 of our report, Mr. Chairman, it states that the 
function of engineering is usually noted to include the 
application, with judgment, of the findings of the natural 
and mathematical sciences in the development, for the 
advantage of man, of economic methods of utilizing the 
materials and forces of nature. We note in this definition 
that, in fact, science is a part of the basis of engineering, 
but is not engineering. We note also that development is an 
integral part of engineering research and should be rele- 
vant or directed toward tangible goals and must, of course, 
look for creative activity. 


In project Hindsight, conducted in the United States 
several years ago, a review of 700 defence-oriented de- 
velopments in the united States revealed that 2 per cent of 
these were on the basis of scientific breakthrough; 9 per 
cent were based on applied science, which, by the way, is 
part of our name; and 91 per cent were based on technology 
or engineering. It has been suggested by others, Mr. Chair- 
man, more learned than myself that basic scientific 
research is essentially a passive and a comtemplative ac- 
tivity attempting to discover what already exists. It pro- 
duces knowledge and no tangible results. I suggest to you 
that engineering research should be creative and that it is 
directed towards tangible results. 


The Chairman: I remember that quotation. 


Dean Kennedy: If I may take a somewhat homely exam- 
ple, I am sure that every person present in this room is 
familiar with an airfoil and what it is supposed to do. We 
are all aware that the scientific principle first developed 
by Bernoulli says that if you have an area of high velocity 
the pressure is less. Therefore, we design airfoils with such 
a shape that the upper surface causes the air to flow more 
quickly. Therefore, the pressures are less and a wing so 
built, if it is properly engineered, will lift an aircraft into 
the air. So the scientific principle is very simple—to design 
and build that shape which will function and to be con- 
cerned about the efficiency of such airfoils is an engineer- 
ing problem. By developing proper airfoils we can develop 
aircraft which better serve our function, and this, Mr. 
Chairman, is the role of engineering. 


We wish to further point out that universities, as you are 
well aware, are different from other parts of the education- 
al system. We are concerned, as are our scientific col- 
leagues, with the creation of knowledge as well as with its 


Science Policy Depot 


dissemination. As engineering educators we are also con- 
cerned that our knowledge is relevant to societal needs, 
and because of this in our undergraduate curriculum we 
spend much time at what I might call clinical sessions, 
where we become involved in real world problems. 


We also would like to extend this concept of being 
involved with real world problems into our research. We 
are vitally concerned that our engineering research should 
be more relevant and deal with the problems which are of 
concern to the society and that will help make Canada or 
Canadian industry more competitive in world markets. We 
recognize that presently a significant component of our 
faculties in engineering has fixed staff, fixed staff both 
from the point of view of numbers and from the persons 
that we have. We have little opportunity to change staff, 
perhaps because of some outmoded tenure policies of some 
of our universities. Because of this it gives us some dif- 
ficulty, then, to suggest a major change in the emphasis of 
engineering research at our universities, but we are con- 
vinced that this must be done. We must move more away 
from scientific research towards that relevant to the needs 
of society, the development, the synthesis and the design. 


Presently, in most engineering faculties the greater por- 
tion of our research moneys comes through the NRC grant 
program. We are now coming to the stage where contract 
research is playing a greater and greater role and we see 
more and more need for this. We must echo the words of 
the Chairman of the Science Council, Joseph Kates, who 
lately has said that he sees the need for more engineering 
research. We would further suggest, Mr. Chairman, that 
presently, although they are, by far not underworked, 
engineering faculties are underutilized and that their exp- 
ertise in a great many areas is not taken advantage of by 
our industrial communities. We have, as a matter of fact, in 
the latest edition of the Financial Post an article stating 
that ‘academics flunk industry for not exploiting research 
and development in campus labs.” 


We would welcome a change in orientation so we could 
partake more in industrial problems. In this regard, Mr. 
Chairman, at our last meeting in Jasper in June of this 
year we recommended the establishment of a government- 
industry-university committee to examine the possibility 
of developing the interaction between these three organi- 
zations so that research that we could do would be more 
relevant. 


We have written a letter to the Honourable C. M. Drury 
on this matter and he has already appointed a Dr. Livia 
Thur of his staff to this committee. We see this as a first 
step in a development: which should lead to better inter- 
action between industry, government and university, and 
dealing with problems that are relevant to our industry’s 
needs. 


We believe further that the government should move 
with some haste to establish the new granting councils 
that were proposed some time ago. I do not know why 
these councils seem not to be moving forward and that 
steps seem to be taken only very slowly. At the same time, 
Mr. Chairman, we wish to point out that we are very much 
in favour of the grant research program of the National 
Research Council, and here, of course, I am speaking of the 
peer adjudicated system. This must remain in force; in 
fact, we feel that it should be strengthened. This does 
provide for us as well as for our scientific colleagues the 
opportunity for doing interest-oriented research. 


We suggest that in order to put this on a meaningful 
level the funding should be increased by at least 50 per 
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cent to put it at the level that existed back in 1970. We are 
happy to note, by the way, that in the 1976 booklet directed 
to professors in Canadian universities a new criterion was 
added for the judgment of research proposals put forth. 
This is that the research proposal should have as a second 
criterion that of relevance. We welcome that very much. 


Contract research, we suggest, with the university could 
be a development within the government’s contracting out 
policy. While there have been criticisms of the role played 
by university professors doing contract research on the one 
hand by professional groups—and we may hear more of 
that this afternoon, supposedly related to the non charging 
for overhead by the university professors, again criticisms 
have been leveled at the university professors by their own 
universities, presumably because of the inroads of this 
contract research on the university commitment of profes- 
sors—we believe that generally within Canadian universi- 
ties now, and we have data to substantiate this, policies 
have been developed to control or eliminate the abuses 
which have occurred. 


We encourage contract research between government 
and universities on a front-door basis so that monitoring 
can take place. This development, we suggest, can lead to 
greater relevance of engineering research, as it should, and 
we believe that this type of research will lead to the 
development and solution of specific societal problems, 
and the better development of our industry in Canada, 
which, we suggest, is founded on engineering. 


We further encourage the funding of unsolicited 
research proposals, as the Department of Supply and Ser- 
vices is now doing. Thank you very much. 


The Chairman: Thank you, Dean Kennedy. 


We have had two quite different presentations, and that 
is no criticism, because that is undoubtedly how it should 
have been done. But due to our rescheduling it raises 
certain problems for the question period. Perhaps we 
should start by asking what questions we wish to of 
SCITEC and of Dr. Forsyth, trying to ration our time, and 
then if there is not sufficient time left for us to question 
the Committee of Deans, we could still ask them questions 
when we have before us the consulting engineers and the 
Chemical Institute. I can certainly see that there will be 
room there for dialogue. 


Senator Hicks, would you begin? 


Senator Hicks: Mr. Chairman, I am sure you and other 
members of the committee will not be surprised at the 
direction I propose to give to the first question I will raise 
with SCITEC. It arises out of the discussion we had this 
morning with the Engineering Institute of Canada and the 
Association of Professional Engineers and their non-mem- 
bership or non-support of SCITEC, and some remarks 
which I do not think I would be unfair if I said could be 
construed as being critical of the posture which SCITEC 
has adopted, particularly in relation to engineering. 


I need not make a long speech, but even in your own 
statement and in the appendix attached to it more often 
you mention science and technology leaving out the engi- 
neering. Would you like to comment, Dr. Forsyth, in a 
general way? Then there may be more specific questions 
on the relationship of the scientists and technologists with 
the engineers and how serious it is that apparently you 
have not established much rapport with or elicited much 
support from the engineering community. 


Dr. Forsyth: Mr. Chairman, I think historically our rela- 
tionship was very good at the beginning. Perhaps I could 
just summarize briefly what it has been. In the formula- 
tion of SCITEC the engineering societies played a very 
real role. In fact, they contributed one of the letters to our 
name as a necessary part of it. 


The Chairman: They were “fathers of confederation”. 
Dr. Forsyth: That is right. 
Senator Hicks: Dans la langue francaise seulement. 


Dr. Forsyth: It is certainly true, and I think, by the 
flavour of the comments we just heard a few minutes ago, 
that the engineering community’s concern that they distin- 
guish between science and engineering is very real. We 
have to take account of that. We have certainly tried to 
ensure that the engineering community does take part, and 
I might point out that a good number of our members are 
engineers. ' 


Senator Hicks: Individual members or members of socie- 
ties that are members? 


Dr. Forsyth: Individual members and members of our 
council and executive. We have had at least one and I 
think two past presidents of the society who have been 
engineers. Dr. Wynne-Edwards, for example, is a registered 
engineer in two provinces. There are many engineers, 
therefore, who are concerned about just the problems we 
address in SCITEC. I would like to emphasize that it is not 
possible for SCITEC to tackle the problems that are better 
tackled by disciplinary societies, societies which have the 
expertise that they can apply to a specific problem which 
lies within their discipline. One thing SCITEC can do is to 
promote the discussion between disciplines, which we 
believe to be fruitful. We believe that these are the neces- 
sary conditions for the proper application of science, engi- 
neering and technology in Canada. So we still have a very 
strong hope that if we can get this message across to the 
engineering societies in Canada they will join with us. It 
is, of course, true that it is difficult to get the large 
message across to the societies because many of the socie- 
ties in Canada are very much preoccupied with their prob- 
lems, and particularly the threats to their own particular 
discipline. I do not want to imply from that that the 
engineering societies themselves are not concerned with 
the larger problems, but I do believe, and I hope eventually 
to persuade engineering societies of this, that we are 
attempting to promote discussion between all those who 
can contribute to the solution of Canada’s problems. These 
include engineers, and many non-scientists, if they choose 
not to be called scientists. We have some trouble because in 
some circles engineering is regarded as being a part of 
science, but we have heard today that there is a feeling 
that they should be separated. 


The Chairman: We heard today that some scientists 
look upon engineers as plumbers. 


Senator Godfrey: Apparently they did not just look on 
them as plumbers; they actually said it. 


Dr. Forsyth: I should emphasize that it is very difficult 
for me to speak for SCITEC in any of these matters, 
because, of course, SCITEC is made up of a very diverse 
group. Anything you would hear from me, or, I presume, 
any one of the other members of SCITEC who are here to 
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speak today, I am sure, would be somewhat influenced by 
their personal attitudes. 


On the subject of the attitude as between science and 
engineering, I like to point out to my own students that the 
distinction between applied science and engineering is a 
relatively recent development in the world of science. One 
hundred years ago many people who are now regarded as 
great scientists regarded themselves as engineers. I think 
this historical change in attitude is something that has 
come about because of the specialization of science and the 
growth of individual disciplines. It would be good for us if 
we could get over it, but unfortunately that is the way 
science has gone. 


Senator Hicks: I take it you concede, then, that SCITEC, 
if it comprises geologists, chemists, physicists and biolo- 
gists and so on, does not presume to speak for the disci- 
pline of biology or the discipline of physics, and so on. 


Dr. Forsyth: Definitely not. 


Senator Hicks: Why is it, then, that this seems to be at 
the root of your difficulties with engineers, who said this 
morning, in so many words, “We do not think that SCITEC 
should be speaking for the engineering profession in 
Canada. Our own organization is capable of doing that 
better than SCITEC”? It seems to me that there is a 
misunderstanding here about which my initial reaction, 
quite strongly, is to say that it ought to be resolved, if 
possible. 


Dr. Forsyth: Well, certainly we have been struggling 
hard over the last few years to solve that particular dif- 
ficulty. It is clearly a question of communication. Perhaps 
I could get an engineer to speak to this. 


Dr. H. R. Wynne-Edwards, Vice-President, The Asso- 
ciation of the Scientific, Engineering and Technology 
Community of Canada: It is perhaps a little unfair, but I 
think it is true to say that the bulk of the problem lies with 
them, and not with us. 


Senator Hicks: They would have said exactly the same 
thing this morning, using the same words, but meaning 
other people. 


Dr. Wynne-Edwards: One of the problems, of course, 
that SCITEC had to face is that the scientific community— 
and I use the word “science” with a small “s” in the very 
large sense—was totally disorganized—it is somewhat 
more organized now—whereas the engineers, and other 
professional groups that had a professional licensing and 
regulating function were well organized, and they were 
early on the scene and quite naturally were protective of 
what they had been able to create. They were quite sure 
that they already had structures in place that were effec- 
tive in the sphere of communication. The medical fraterni- 
ty is another good example of this sort of thing. I think 
many groups who do have a professional label on them, 
like the geologists, for example, and who also function as 
scientists, have had a great deal of difficulty in some 
associations in reconciling the two. The scientific exchange 
of information, and professional regulation are not neces- 
sarily compatible activities, which is why there is a split in 
the organization of the engineering fraternity. 


Similarly, I think the engineers feel comfortable with 
the organizations they have and are anxious to distinguish 
themselves from scientists. They do not feel the pressure to 
join us that we would like to exercise on them. 


Senator Hicks: I think it is true that probably you need 
them and their support more than they need yours at the 
present time. 


The Chairman: But the Engineering Institute, as we 
heard this morning, and the professional engineers, were 
the ones, according to them, to make the last move, a year 
or a year and a half ago, to SCITEC, and to renegotiate an 
arrangement, and apparently, according to them, they did 
not receive any kind of positive response from SCITEC. 


Dr. Wynne-Edwards: I defer to my president. 


Senator Hicks: There is certainly a great divergence of 
opinion and attitude based upon what we are listening to 
this afternoon and what we heard this morning, and this is 
bound to be of concern to us. 


The Chairman: We are trying to reorganize a dialogue 
here. 


Dr. Forsyth: Certainly, I have been associated with the 
SCITEC management for a few years now, and this has 
been a matter of continuing concern. We have certainly 
been writing to them regularly saying, as it were, “Can we 
explore this again?”. And our past presidents have met 
with their presidents regularly in the hope of renegotiating 
the arrangement from the beginning. There have been 
some unfortunate incidents in this, as I am sure there are 
in all human relations. Certainly, we are still anxious for 
the engineering association to be a part of SCITEC. We 
have been anxious, too, to assure them that we have no 
intention of speaking for engineering any more than we 
would speak for the Canadian Association of Physicists, or 
any other group; but we do feel that we can promote 
discussion between physicists and the engineers and the 
biologists and the engineers and the clinical investigators 
and the engineers, and so on. 


Senator Hicks: I would hope so, too. Perhaps we need 
not develop this any further. 


Senator Godfrey: Can I ask just one question on that? 
The engineers’ main complaint, I gathered this morning, 
was that you would not give them sufficient representa- 
tion on the board. This was because they had only one or 
two societies, each of which had only one vote, as opposed 
to the vast, fragmented scientific community, which had so 
many. They also said they were anxious to discuss prob- 
lems with scientists provided that SCITEC did not pretend 
to be the voice of the engineers. You have just said that 
you were not anxious to do that kind of thing. 


Senator Hicks: But you have not put that view across to 
them. In order to put this into perspective, they claim to 
represent some 80,000 individuals across Canada, and I 
suppose that is approximately correct. Somewhere in your 
literature you suggest—and I am not talking about the 
number of members you have—that your member societies 
include some 35,000 people. What proportion of eligible 
membership of scientists that exist in Canada would these 
represent? 


Dr. Forsyth: I am sorry. I could not answer that. I do not 
know whether there is anyone else here who can speak to 
that. 


Dr. Wynne-Edwards: It is very high. 
Senator Hicks: Is it more than half? 


Dr. Forsyth: Oh yes. I think so. 


22:10 


Science Policy 


September 7, 1976 


Senator Hicks: I see. So that even if you got every 
eligible scientist associated with SCITEC in some way or 
other, you would still be outnumbered two to one by the 
engineers? 


Dr. Forsyth: That would depend, of course. Perhaps we 
should ask Dr. Bergeron to comment on this. There is the 
very large medical community which stands in somewhat 
the same relationship to us as do the engineers. There are 
professional considerations there. 


[Translation] 


Dr. Michel Bergeron, 2nd Vice-President, Association 
of Scientists, Engineers and Technologists of Canada: 
With your permission, I will make my comments in 
French. 


There seems to be a mark down. SCITEC cannot speak 
for all groups. It must be understood that SCITEC is a 
forum and cannot speak on behalf of doctors or engineers. I 
can understand the frustration of engineers who feel that 
SCITEC does not speak on their behalf. Medical people 
feel the same way. I am one of them and people have said 
to me: “You are not going to join SCITEC, it’s for engi- 
neers.”—Very strange! 


The Chairman: There certainly is a communications 
problem! 


Dr. Bergeron: Yes, or else, a misunderstanding. Perhaps 
there is a problem of comprehension somewhere. 


To resume, SCITEC is a forum. It is wrong, particularly 
for the government, its members, and all Canadians, to 
think that there is “one voice for science”. There cannot be 
one voice for science. There are too many expert opinions, 
etc. The idea of SCITEC is to make possible an exchange. 


One other comment I would like to make... 


The Chairman: Before you go any further—that is 
exactly what the engineers said to us this morning. They 
said: “If SCITEC is to be the voice of engineers, we are 
against it; if it is to be a place where scientists and 
engineers can exchange ideas, we are for it.” That is why I 
said that perhaps you are having a communications prob- 
lem, because I believe that basically, you agree. I do not see 
what the hangup is, since you do agree. 


Dr. Bergeron: Nor do I, I have no idea. It is obvious to me 
that SCITEC is a forum. 


The second comment I would like to make concerns the 
problems of communication and terminology. Mr. Kennedy 
said that on one hand, you have the scientists and on the 
other, the engineers. Now, I teach medical students. We try 
to teach them to be scientists. To us, an engineer is a 
scientist. The doctor who applies a vaccination and the 
engineer who applies the Bernouilli principle, or any other 
principal, have the same problem. In other words, I person- 
ally disagree with Mr. Kennedy, especially with his com- 
ment to the effect that engineers are not scientists. Once 
again, I am sure that it is a question of terminology, which 
is unfortunate. To me, science is a whole. We must remem- 
ber the words of Saint-John Perse who said, while accept- 
ing the Nobel Prize, that ‘“poesis” means “creation”. Saint- 
John Perse is a great poet. We are all poets. In fact, we are 
all creators. In his magnificent speech, Saint-John Perse 
drew a parallel between poetry and scientific genius. I 
think that the speech should be read and included in 
today’s proceedings. 


[Text] 


Senator Hicks: That was extremely interesting because 
the chairman’s comments exactly represented the position 
that was taken by the engineers this morning. They just 
said that SCITEC was trying to be what the last speaker 
protested it never could be. So one would hope that per- 
haps from even this little interchange that a new effort in 
reconciliation or rapprochement would be made. 


Dr. Forsyth: I can assure you that each of the presidents 
of SCITEC has met with each of the presidents of the EIC 
and where possible with the CCPE, and I firmly intend to 
do the same myself. 


The Chairman: I wish we would emphasize this, 
because as a committee we think that it is very important 
for this dialogue to be re-established. After all, as you say, 
we are a small scientific and engineering community here. 
There are a lot of disadvantages to this, but one advantage 
of being small is that we should be able to talk to each 
other. As they often say on French television, “I] faut se 
parler.” I think you ought to proceed with this in a very 
serious manner. 


Dr. Wynne-Edwards: May I add one short comment? 
One of the particular strengths of SCITEC now is the 
participation of social sciences which is now very strong 
and active. There is a contrary sensitivity. I remember on 
one occasion making a rude remark about economists. The 
economist who was there said “But we are scientists.” 


The Chairman: Of course they are. 


Senator Hicks: I do not think we had better start into 
that. 


Dr. Wynne-Edwards: What this is revealing, of course, is 
that there are common problems which concern knowledge 
in general. These are the sorts of thing SCITEC is trying to 
create a climate for in debate. 


Senator Hicks: It is clear that SCITEC, as represented 
by its officers here today, does not think of itself as an 
agency that is going to speak on behalf of the various 
disciplines that make up the total of science in Canada. It 
has been suggested that you should provide a forum—and 
indeed you have already on some occasions arranged one— 
wherein the problems of science and different scientific 
disciplines can be discussed. Beyond that could you in a 
few words say what you hope SCITEC will become? In 
other words, do you want to be a lobbying force, not a 
spokesman for biologists and physicists and economists or 
engineers but a spokesman for science in general in 
Canada and an influencer of governments? 


Dr. Forsyth: As I see it, and I tried to convey this in my 
opening remarks, we really have to be a vehicle for pro- 
moting communication about science in Canada. Along 
with promoting the communication about science, you also 
have to promote the communication of science. But that 
communication has to take place, in the first instance, 
among the scientific community itself, because this is 
needed in Canada. If that job had been done, then we 
would have been moving on already to the second and 
third stages of communicating with the public. This is a 
terribly important task in Canada and it has not been done 
at all well to the moment. 


As you know, we have many vehicles for communication 
in Canada. None of them seem to be successful in terms of 
informing our own scientific community of the efforts that 
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are being made in Canada to solve the problems to which 
science can contribute. Until our own scientific community 
is informed of these things, it is very difficult to actively 
communicate with the public. But we must do both. There 
is no question about that. 


If we were successful in generating the necessary discus- 
sion of major problems in Canada and informing the 
public of the need for action in these areas, then I do not 
think that the third problem, that of being a lobby, would 
be a difficult one. This would follow by itself. 


Senator Hicks: By the natural influence that would 
develop from the well-established organizations. 


Dr. Forsyth: Right. 


Senator Hicks: Do you see yourselves as maintaining a 
registry of Canadian scientific societies and scientists? 


Dr. Forsyth: We already maintain a register of scientific 
societies in Canada. That is not just of the members of 
SCITEC, but all the identifiable scientific societies in 
Canada. We maintain this and provide it as a service to 
anyone who wants it and will pay the overhead charges of 
obtaining it. We keep an up-to-date record of the scientific 
societies and their officers. 


Senator Cameron: What is it called and where is it kept? 


Dr. Forsyth: It is kept in the scientific office. Do we have 
an official name for that? 


Mr. J. Y. Harcourt, Executive Director, SCITEC: No. It 
is just our index to scientific societies. It is updated once a 
year on a regular basis. Right now it is in the process of 
updating because we are getting returns now from annual 
meetings of the various societies. Usually October and 
November is when it is most up to date. Most of the 
scientific societies meet in the late spring and summer. 
And some in early fall. 


Senator Hicks: That is in your Slater Street office in 
Ottawa? 


Dr. Forsyth: That is correct. 


Senator Cameron: I wonder, Mr. Chairman, if we could 
have a copy of that? 


The Chairman: If you pay. 
Senator Cameron: How much? 


The Chairman: As a supplementary, is this endeavour a 
continuation of Dr. West’s study? 


Dr. Forsyth: The beginning of its inventory was the 
study carried out by Dr. West. We have kept it up to date 
since that time, changing the names of all the officers of 
the societies as changes take place. We think it is a valu- 
able resource. 


Senator Hicks: But you do not keep such an inventory of 
individual scientists? 


Dr. Forsyth: No. We do not have a list of individual 
scientists in Canada. 


Senator Hicks: If we came to you saying that we want 10 
persons to participate in a conference on some aspect of 
fusion or atomic physics, you would not respond to that? 


Dr. Forsyth: If it were a question within a single disci- 
pline, we would refer you to a society that had it. But if it 


were a question that involved several societies, we would 
go to the societies—we have done so on occasion—to try to 
organize a suitable response to such a request. 


Senator Hicks: Some laymen in Canada are just a little 
concerned—I was going to say confused but perhaps con- 
cerned is a better word—at the proliferation of agencies. 
There is the Science Council of Canada and the various 
other councils, and now there is the suggestion that the 
National Research Council and the Canada Council should 
be further broken down into different bodies. MOSST 
itself means that we are having quite a proliferation of 
agencies which somehow or other purport to speak for 
some aspects of Canadian science. I suppose we are a little 
concerned that SCITEC merely adds to this conglomera- 
tion without clarifying the issue any. 


Dr. Forsyth: Of course, SCITEC was formed because of 
what was perceived to be a void in Canada. Other nations 
have had for many years organizations such as the Ameri- 
can Association for the Advancement of Science in the 
United States, and the British association in Great Britain, 
where there was already a forum for the discussion of 
problems to which science could contribute. In Canada 
there was perceived to be a void, and SCITEC was formed 
to try and fill this void. I still perceive no other agency 
that performs this function, and certainly we would be 
happy to cooperate with any other agency that was simi- 
larly minded. We have very limited resources and can only 
do so much. We would like to be associated with any group 
that has resources which could further this project. We are 
firmly committed to the idea that we need this kind of 
discussion to go on in Canada, and we will promote it by 
any means we can, either directly or by persuasion of other 
people if we must. 


Senator Hicks: Your budget is entirely derived from 
membership fees at the present time, I take it? 


Dr. Forsyth: No. At the present time we have a grant 
from the National Research Council. We have had help 
from other groups, and industry. In addition, we have the 
membership fees of the individual societies which belong 
to the association. We also have the individual membership 
of those who choose to join the association. 


The Chairman: You have also had some grants from 
MOSST. 


Dr. Forsyth: Yes; from MOSST and the Science Council, 
among others. 


Senator Lang: What permanent staff do you employ? 
Dr. Forsyth: Just Mr. Harcourt and one girl in the office. 


Senator Godfrey: Approximately what is your yearly 
budget? 


Mr. Harcourt: It is $38,800. 


Senator Hicks: You have made some tentative approach 
to establishing liaison or rapport with members of Parlia- 
ment, at least of the other place, and now you are here 
before our committee. Do you envisage this as a continuing 
activity? 


Dr. Forsyth: Yes, I certainly do. Dr. Wynne-Edwards, 
who has been closely associated with these efforts, might 
comment on that. 


Dr. Wynne-Edwards: We are trying to take two initia- 
tives: One is to request that the House of Commons create 
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a standing committee on science and technology to which 
these matters might be referred. The second is that there 
be a companion committee of scientists and parliamentari- 
ans, somewhat modelled on the one in Britain, which has 
been in operation since 1933. We have made this request of 
the House of Commons and it is being considered at the 
moment. We have collected information on the operation of 
the British counterpart and are discussing it very actively. 
If this comes into being the hope is that there will be a 
committee of parliamentarians concerned with these mat- 
ters, an external body which will seek to exchange infor- 
mation so that one meeting might consist of parliamentari- 
ans talking to scientists and the next one the other way 
around. 


Senator Hicks: I have had brought to my attention that 
perhaps you should think of Parliament not just of the 
House of Commons. Senators are also members of Parlia- 
ment and we have a continuity which the circumstances of 
our being here gives us, which is some advantage in rela- 
tion to the members of the other place. 


This committee has, perhaps, taken a more serious inter- 
est in the past few years in science in Canada than has any 
other body in Parliament, and it might not be even too 
much to claim than any other agency of the government. I 
was not a member of the committee during the time I refer 
to, so I am not self-serving in saying this. I might have 
thought that you would have wanted to establish contact 
with the whole of the Canadian Parliament, not just with 
the House of Commons. Their members come and go. 


Dr. Wynne-Edwards: That is extremely sound advice. 
The British committee does, in fact, have a large number of 
peers on it; I believe over 50. 


Mr. Harcourt: The Canadian committee would be 
modelled on that very basis, Senator Hicks. The committee 
would consist of members of both houses. 


Senator Hicks: Yes, but your submission does not 
specifically say that. 


The Chairman: They assumed that we were already 
prepared here to join with the scientists in their dialogue. 


Mr. Harcourt: I might say that that structure has gone to 
Mr. Lambert, and the restructuring committee. It specifi- 
cally recommends that. 


The Chairman: Would you envisage two different 
bodies, one for scientists and one for parliamentarians, 
rather than one body composed of both elements? 


Dr. Wynne-Edwards: No, there would be one body of 
both elements. The hope was that there would be a stand- 
ing committee of the House of Commons to which these 
matters might be referred, somewhere to carry the message 
once it had been defined. 


Senator Hicks: And my question is whether you should 
consider that as being a standing committee of both houses 
rather than just of the House of Commons. 


Dr. Wynne-Edwards: Absolutely. 


Senator Hicks: Or, perhaps, somewhat tied in with this 
committee. We have a number of joint committees which 
bridge both houses. 


The Chairman: We would, perhaps, be a little reluctant 
to have a joint committee on science policy with the House 
of Commons, because we do not operate in the same way at 


all. However, certainly for that type of purpose we could 
join with the House of Commons to have a joint undertak- 
ing with proper representatives of the scientific and engi- 
neering community. 


Senator Hicks: That is the main gist of my questioning, 
Mr. Chairman. I do not wish to raise any other topics at 
this time. 


The Chairman: Are there any other aspects on which we 
have not touched? Although time is passing, I am sure we 
would like to spend more time with you. 


Dr. Wynne-Edwards: Do you wish to discuss the subject 
of public awareness and communication which is some- 
thing to which we are devoting a good deal of time? 


The Chairman: Yes, if you wish to describe your activi- 
ties in this area. 


Dr. Wynne-Edwards: Again I am speaking as an 
individual, because we are not speaking for science and 
engineering. However, in my opinion it has become clear to 
many of us that the process over the last few years—which 
has been interacting with parliamentarians when we 
could, presenting briefs to cabinet ministers and address- 
ing this committee and others—is accomplishing one thing, 
but there is a very much larger task to do and that is to 
raise public interest in science and scientific matters. 
Political interest will automatically follow. Therefore, we 
have spent a considerable amount of time wondering how 
we can create a more effective kind of scientific communi- 
cation in Canada. One of the things that will have to 
happen is that SCITEC, as it is presently constituted, will 
have to slowly evolve into something like an AAAS so that 
we can invite more individual members and seek to 
involve people such as teachers, and so on, who are inter- 
ested in science but not necessarily practising it. This will 
take some time, but I think we are all determined that this 
is the way that SCITEC should evolve. 


Secondly, we are very much concerned with finding 
better ways to communicate science, both in the newspa- 
pers and on radio and television. So there are some initia- 
tives going ahead there. 


We now have a common committee with the Science 
Council to look at media communication. The committee 
has not yet met, but it has been established and Dr. Berger- 
on is very much concerned with that. 


[Translation] 


Dr. Bergeron: I do not have much more to say. In 
November, SCITEC will hold a mini-forum on the relation- 
ship between science and the media. The participants will 
be, on one hand, Doctor Suzuki, a scientist who has studied 
this particular problem, and on the other, representatives 
of various branches of journalism, such as electronic 
reporting. Mrs. Dotto and Mrs. Denise Bombardier have 
been invited to speak to scientists about their problems, 
that is, about our communication problem. 


All this simply reinforces what Professor Wynne- 
Edwards has said. The problem of communication among 
scientists and with the general public. 


The Chairman: Do you not feel that in the past few 
years, the situation has deteriorated? For example, I 
believe that in 1968-69, when we held our first series of 
hearings, there did exist an association of scientific jour- 
nalists which seemed to be quite active. 
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Since then, I do not know whether it has disappeared 
completely, but it seems much less active than it was at 
that time. I think that we shall have to try twice as hard to 
achieve success. 


Dr. Bergeron: An excellent beginning, Mr. Senator. 


[Text] 


The Chairman: We wish you good luck with this very 
important aspect of the problem. We would certainly be 
happy to try to help as well. My colleagues and I have 
made a number of speeches, but that is not enough. 


Senator Carter: Before these witnesses leave, perhaps I 
could ask whether these projects which they list here on 
page 2, which they carried out for the Science Council and 
for MOSST, were public projects or were the property of 
the Science Council. They have been completed, 
apparently. 


Dr. Forsyth: The first one, of course, is a public docu- 
ment. It is a publication of the Science Council Report No. 
25. That was Dr. West’s study. The second was the property 
of MOSST. I do not know whether that has ever been made 
a public document, but it has certainly been widely dis- 
tributed. Of course, the last one is an effort of our own 
which is the formation of this House of Science, which we 
are doing by just incorporating a group, wishing them well 
and hoping that they can find the money to bring the 
House of Science into being. 


Senator Carter: What will this House of Science do in 
addition to what you are doing now? 


Dr. Forsyth: It would be primarily to provide the facili- 
ties for the scientific societies in Canada to be more effi- 
cient in the operation of their own affairs, and there are 
many very small societies, for example, which cannot 
afford to operate even a one-man office, but by bringing 
them together we would hope they would be able to do 
more than that. 


The Chairman: Has there been any progress recently on 
this project? 


Dr. Forsyth: The interim board of HostEe Corporation has 
met just in the last week. I am afraid I was not present, but 
a certain number of societies have already indicated their 
intention to be part of the Hoste project. As I hope it is 
clear, we are not setting this up to be run by SCITEC, but 
because we feel it is a good thing for science in Canada. It 
will be a separate corporation. 


The Chairman: 
commune? 


It would be a kind of scientific 


Dr. Forsyth: Yes. 
Senator Lang: Would tnis involve a physical presence? 


Dr. Forsyth: Yes. We would hope that there will be 
quarters here in Ottawa and that it would be run on a kind 
of rental basis. There is some hope that there would be 
industrial support for such a concept and it would provide 
a place for bringing together various societies and, of 
course, sharing facilities, and also promoting the kinds of 
discussion necessary between societies. 


The Chairman: Thank you very much indeed. I am 
sorry we have no more time, but we certainly hope you will 
be successful in your dialogue with the engineers; we will 


be hearing a very important element of that community 
now. 


We will now hear from the Chemical Institute of 
Canada. 


Mr. Morrison, would you please make an opening state- 
ment and introduce your delegation. 


Mr. J. A. Morrison, President, Chemical Institute of 
Canada: Thank you, Mr. Chairman. Perhaps I can point 
out first Dr. H. G. McAdie, Chairman of the Board of 
Directors of the Chemical Institute of Canada, who is at 
the Ontario Research Foundation. Next to him is Mr. T. H. 
G. Michael, who is the General Manager of the Chemical 
Institute of Canada and who is with the head office of the 
institute here in Ottawa. I should also like to point out Mr. 
Don Emerson, who is the editor of Chemistry in Canada, a 
society publication. 


I might say for myself that I am professor of chemistry 
at McMaster University. I also fiddle around with some- 
thing called “materials research,” which is a multi-discipli- 
nary area. 


Perhaps to begin I should say that the Chemical Insti- 
tute of Canada contains a different element: science under 
the word “chemistry.” It also has a constituent society of 
chemical engineering and a constituent society for chemi- 
cal and biochemical technology. Therefore, it embraces the 
science, the engineering and the technology and we try in 
depositions which we make and in submissions which we 
make to include these three together in one breath, as it 
were, because they are all important elements of the 
society. 


Now, the Chemical Institute has made submissions to 
your committee before. 


The Chairman: Yes. As a matter of fact, we have 
received two briefs from the Chemical Institute and I 
would propose that they be printed as appendices to 
today’s proceedings. 


Hon. Senators: Agreed. 


(For text of briefs see Appendices, pp. 52-65.) 


Mr. Morrison: Thank you, Mr. Chairman. Perhaps I 
could make a few remarks about the deposition. As Dr. 
Forsyth was mentioning, it is difficult in a position like 
this to speak for the society without putting in your own 
biases. I am afraid that this is what will happen here. My 
biases will show to some extent. 


The first point I should like to make is that the latest 
brief submitted to you is one concerned with the funding 
of scientific research and development. It contains some 
general statements, but also some specific information in 
the form of statistics in tables at the back. 


I am sure you will be familiar with the statistical infor- 
mation, but the statements that accompany this informa- 
tion are necessarily compromises. of the views of a large 
number of members. As I have just emphasized, we have 
engineers, chemists and technologists. So I think you 
cannot expect to have a unified voice coming from a socie- 
ty of this nature, but I hope you will acceot reasoned and 
logical views that are put forward for your consideration. 
In spite of these reservations that I am entering right at 
the beginning, I would like to set out three general points 
with which there would be, I believe, rather little 
disagreement. 
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The first point is that the Canadian investment in 
science, engineering and technology has not, on the whole, 
been managed very well. This is, perhaps, shall I say, an 
understatement. 


The second point is that we believe that a momentum of 
logical development in science, engineering and technolo- 
gy, which was occurring and was going on until the early 
1960s has now been lost. 


The third point is that the vigour, intelligence and train- 
ing of excellent young people in science, engineering and 
technology is not being used to the best advantage by a 
rather wide margin. 


Those are general points, and the deposition that we 
have made contains facts and figures about the funding of 
scientific research and development; but the trouble with 
statistical information is that you can always twist it 
around to prove the case that you want to make, and just 
in passing I would like to refer to a point that Dean 
Kennedy made. He said that only 2 per cent of the develop- 
ments seen through project Hindsight came from rather 
basic studies. On the other hand, if you look at a publica- 
tion of the Canadian Science Board in the United States, 
you will see that references in the patent literature are 
very heavily biased towards basic studies. This is a differ- 
ent way of looking at the same thing, and so you pick what 
you want. This is, I guess, the moral of it. On the other 
hand, there are some facts that are inescapable, and these 
are the facts that I would like to set out for you now. 


We talk about how funding for research and develop- 
ment has been cut back over the last few years, but what 
does this mean? Let me break it down to particular cases. 


Something like four years ago a highly recommended 
young inorganic chemist was appointed to the Department 
of Chemistry at McMaster University. To begin his 
research he got what is called a starter grant from NRC, 
and this was $4,500. The Department of Chemistry at the 
university found another $4,000 for him, which made $8,500 
with which to start his research. Out of that he had to pay 
part of the stipend of one average graduate student, whose 
services he also got. He also had to pay for any use he made 
of the general facilities within the department or the 
university. 


It just happens that I know of a comparable young 
inorganic chemist who was appointed to the Massachusetts 
Institute of Technology at the same time. I think that you 
would have found it very difficult to distinguish between 
these two young men at the time. 


The young man at MIT received a grant of $28,000 to 
start his research. He was given six first-class graduate 
students, and had free access to all the large experimental 
facilities at MIT. I do not think there is any university in 
Canada that could have matched that kind of backing for a 
young man, and I do not think that McMaster is unique; 
but this is what these numbers mean, when you come 
down to the question of investment in science and 
technology. 


What we are saying to our young people, in effect, is, 
“O.K. You can do research in Canada if that is the thing 
that you really want to do, but we insist on tying one of 
your hands behind your back before you start.” This is 
what it comes down to, and so I invite you to interpret 
these figures in this way when you see the table indicating 
that Canada is spending only such and such an amount, or 
a fraction of the GNP on research and development. 


There is one other thing that the numbers in the tables 
of the Chemical Institite of Canada’s submission obscured. 
If we look at the various rankings of the various countries 
we see expenditures on basic research, cross-expenditures 
on research and development. What this obscures is what 
you know if you are actively involved in science and 
research these days, namely, that that is where the real 
action is, in Germany. This is the place where the young 
people are getting the opportunities, in universities, in 
industry and in government developments. What is hap- 
pening in Canada is that we are simply not providing these 
opportunities to the young people. We talk about shifting 
the onus of supportive research more towards the applied 
and developmental spectrum, but this is not followed 
through by providing opportunities to these young people. 
Industry at the present time is simply not very attractive 
to the best young people who are coming out of the 
Canadian universities. The upshot is that those who are 
very good, and those with a compelling interest in applied 
research, tend to migrate to the Bell labs and the central 
Dupont labs in the United States. This is something that 
we have been faced with for a long time. 


The Chairman: This is the case in industry too. 


Mr. Morrison: Yes. On the other hand, somehow they 
seem to have raised the level of our activity to a point 
where it is very challenging to these good young people 
who are around. 


The final point I would like to make in presenting this 
brief is to express some disappointment at our collective 
inability to capitalize on the high quality developments 
that do occur in Canada. In the area of chemistry I would 
just like to select one example, though others could be 
selected, and this is the sub-field of organic chemistry. 
This happens to be a field where there has been a rather 
nice logical development over the last 20 years or so, where 
two or three very good organic chemists in the country 
stimulated young people, who then went on, and in turn 
stimulated other young people. So organic chemistry is an 
area that has come along quite nicely. 


On top of that this is the important point, some of the 
really top-notch organic chemists in the country share a 
conviction that one ought to see some follow-through from 
basic things, and I will name two or three of these. One is 
Professor Raymond Lemieux, with whom you may have 
talked, at the University of Alberta. He has had this con- 
viction terribly strongly and has started two chemical 
companies, one of which has been taken over by the 
Canadian Development Corporation, now Raylo Chemi- 
cals. But he has another one. 


There is also a group at the University of Western 
Ontario that perhaps Mr. Forsyth could speak to in greater 
depth, there is a group in photo chemistry behind Professor 
Paul de Mayo and this group is trying very hard to push 
out from basic studies in photo chemistry to applications to 
photo chemistry in chemistry, biology, and any other place 
it will go. 


A third person I should mention is Professor Bernard 
Belleau, at McGill, who, for a number of years, has been a 
co-director of research for Bristol-Myers. He is supported 
by an American firm. He has very strong convictions about 
the consequences of organic chemistry as applied in medi- 
cine and pharmacology. These gentlemen and others like 
them have suffered terrible frustrations in trying to get 
the kind of support that they need and I would like to 
submit that this is where we want to look for the future. 


September 7, 1976 


Science Policy 


22:15 


We do not want to compete with the Xerox Company in 
developing new methods for reproduction, or IBM, or new 
techniques of computing. What we want to do is find these 
extremely good, younger, highly developed people in the 
country and particularly those who have a conviction 
about seeing science applied to our general benefit. We 
have not somehow devised the mechanism to pick these 
people out and get behind them. 


I will stop there, with your permission, Mr. Chairman. 


The Chairman: Thank you very much. I am sure we will 
want to come back to some of the points you have raised. 


We will now hear from the president of the Association 
of Consulting Engineers of Canada, Mr. Beuchemin. 


Mr. P. T. Beauchemin, President, Association of Con- 
sulting Engineers of Canada: Mr. Chairman, our associa- 
tion is a business organization whose main objective is 
safeguarding and promoting our interest... 


The Chairman: We are going too quickly. May I have a 
motion that the brief of the Association of Consulting 
Engineers of Canada be printed as an appendix to these 
proceedings? 


Senator Hicks: I so move. 


Hon. Senators: Agreed. 
(For text of brief see Appendix, pp. 66-93.) 


Mr. Beauchemin: The R&D committee, chaired by Mr. 
David Newman, prepared this brief. Mr. Newman is with 
me today. The incoming chairman, Mr. Ian McCaig, is also 
present. With us is our managing director, Mr. Harry 
Pinault, and Mr. Eon Fraser, our director of research and 
communications. 


Mr. Chairman, I feel that Mr. David Newman, who is 
responsible for the assembly of this brief, would be in a 
better position to make comments. 


Mr. D. Newman, Past Chairman, R&D Committee, 
Association of Consulting Engineers of Canada: Mr. 
Chairman, we are a group of businessmen—that is the best 
way of describing it—with a difference. We are consulting 
engineers in private practice. 


The Association of Consulting Engineers of Canada, the 
ACEC, represents 785 firms across the country, with a total 
employment of 28,000. 


Senator Hicks: Not 28,000 engineers. 


Mr. Newman: We probably represent less than 10 per 
cent of the total number of engineers in Canada. 


Senator Cameron: Are any of them connected with the 
universities at the present time, on part or full time? 


Mr. Beauchemin: One of our members here is. We do 
have some members who teach at universities. 


Mr. Newman: We have many members active in 
teaching. 


Senator Cameron: What percentage, roughly? 


Mr. Ian McCaig, Chairman, R&D Committee, Associa- 
tion of Consulting Engineers of Canada: Very small. 


Mr. Newman: Let us just say in each firm we can point 
to several of our senior people who are active in univers1- 


ties, trying to extend their own know-how in the 


community. 


As consulting engineers, there are really two attributes 
and one attitude. We are based on technological and 
managerial capabilities—these are the two foundations— 
and an entrepreneurial attitude. In this day and age, 
“entrepreneurial”, to us is not a dirty word. 


Senator Godfrey: ‘““Promoter” is a dirty word. 


Mr. Newman: “Promoter” is not a bad word either 
because we are promoters of business, particularly on 
behalf of Canada and the export markets, and we are also 
promoters of know-how. I use that word “know-how” a fair 
amount. 


We are very competitive among ourselves. ACEC does 
try and represent the issues we see in common. When it 
comes to the business environment we are fiercely com- 
petitive. Engineering is our main thrust, but we have many 
other kinds of skills in our firms because as clients have 
become more sophisticated and as the breadth of projects 
has extended, we had to bring these in. The environmental 
dimension is a good example. We have ecologists, environ- 
mentalists of all kinds, sociologists, economists, math- 
ematicians, physicists, chemists, psychologists, sociolo- 
gists—you name it. You will find our firms are quite broad 
in our scope. 


We are Canadian in fact. This is unusual in the private 
sector in Canada. You can look at Canada as a series of 
private sectors, as well as universities, government and 
other agencies. I think the consulting engineering society 
is Canadian. As I said, we are entrepreneurial. We believe 
we have to be profitable in order to survive and grow, to do 
the things we want to do and find exciting. If we cannot do 
that we will not be able to attract or keep people. People 
join our firms and stay with us because we can offer them 
challenges. If challenges disappear, we lose people. I think 
we say in our brief the whole service business is peculiar 
that way, perhaps the consulting business more than most. 
Your assets walk out the door in the evening, and you hope 
they come back the following morning. You have no 
guarantee. 


As consulting engineers, we are active in what you 
would call applied technology. We have a bridging role. 
Science policy generally stems from the ways which 
science assists the fundamental aims of society. There has 
to be a bridging between science and society and between 
different sectors of interest in society. You have heard 
from a number of interests. We are talking about broadly 
technological transfer. One of the things we do is bridge 
between what is happening in the world of science, and 
trying to apply it on behalf of clients. That’s where it’s at. 


We are also involved in what you could call technologi- 
cal discontinuities. Traditional engineering goes back to 
the industrial revolution. It peaked in the Victorian era. 
We are now seeing an extension of technology that has 
been around for perhaps 200 or 300 years. New technologies 
are now coming in. If you read Future Shock you know that 
the advent of a new technology can be very traumatic to 
society. Therefore, as consulting engineers, we feel we 
have a particular bridging role between the old and new 
technologies, so that you do conventional things in uncon- 
ventional ways and move the new technology in gradually 
at a pace the clients and society can stand. 


I mentioned know-how earlier. One of our main points is 
control of know-how. We believe the control of our destiny 
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as Canadians is based on the control of our own resources. 
Know-how is the paramount resource. The trade deficit in 
management and technical services in Canada is $1 billion 
a year. That means we are importing $1 billion a year more 
of management and technological know-how than we are 
exporting. 


The Honourable C. M. Drury gave this definition of what 
the goals of science policy might be: 


Concern for the creation of an environment conducive 
to the development of an indigenous technological 
capability in Canada which will contribute to the 
country’s social and economic goals. 


We are very strong in this indigenous technological cap- 
ability. One of the paramount capabilities, again looking at 
both managerial and technological—you need both—is 
project management. Project management means having 
the skills and systems to plan and manage the development 
of our own country. It is peculiar to look at Canada in this 
day and age, we say we are a sophisticated country and we 
are independent. Yet as you look at the major important 
projects in Canada, the ones that are landmarks, of applied 
technology, you will find more often than not, that man- 
agement of these particular projects is given over to 
foreigners. This is done by government and major indus- 
tries in Canada. Some of these firms claim they are 
Canadian because they have Canadian employees, but the 
know-how and the reputation goes to a foreign firm. We 
then have to compete with them abroad. They are using the 
projects they have managed in Canada in their repertoire 
of experience against us. 


As a blanket statement, we believe there is no project in 
Canada, no matter how large of how complicated, that 
cannot be managed by Canadians. 


On national science policy and programs, we would like 
to see much more private sector involvement. We find that 
the research and development projects—the other projects 
related to science that are handed out to the private sector, 
in what we would describe as bits and pieces—are piece- 
meal. The projects are then handed out, and even then they 
are not handed out for implementation as a whole. In 
general, there are a few exceptions. 


We feel that there will be a better involvement of the 
private sector, a better technological transfer and a 
smoother political environment in this country, if there is 
more involvement of the private sector at the planning and 
conceptual phase. Another example of that would be the 
environmental area. There the consulting engineers have 
been active and their role has been recognized. We have 
advised government, we have worked with other parties, 
discussed and arbitrated, and, as a result, we believe we 
have avoided much of the confrontation that has taken 
place in the United States and elsewhere. We believe this 
could happen on other occasions as well. 


The conceptual phase is where there is real potential for 
innovation in the economy. We would like to play a role 
there. We would like to be involved so that policies and 
programs are practical as well as effective and human. In 
brief, then, government strategy should be a process of 
national policy creation and implementation, based on 
extensive consultation and contracting out at all stages. 


On “make or buy”, as a policy, we are happy with it. We 
are very happy with the report that MOSST wrote and we 
are happy the policy has now been extended for later 
scientific activities in the human sciences. We are not 
happy with everything DSS does. We have a good dialogue 
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with them. We can talk to them. We have not convinced 
them yet; they have not convinced us. We would like to see 
“make or buy” broadened so it would gradually cover all 
government scientific activities, existing as well as new 
projects. 


On know-how, we need access to skilled and experienced 
people. By experience we mean current experience. If we 
are talking industrial technological transfer of the de- 
velopment of a science policy that has a positive payoff in 
industrial expansion in Canada, then you need hands-on 
experience in industry. We need closer relations with 
industry. Industry offers facilities for applied R & D 
because that is where it is happening. When they get 
involved in a process they get the practical experience. 


It is to industry that we look for people who can operate 
and manage plants and maintain them. This is where we 
would have to bring people from overseas to get trained to 
build, operate and maintain the plants that we put in for 
them overseas. The attitudes of Canadian industry are not 
entirely friendly towards us, so again it is not a case of a 
dialogue between the deaf. We are trying to come to grips 
with how to get a better working relationship with them. 
We do this with some of our firms piecemeal, on an 
individual basis and it is beginning to work. However, if 
Canada is to play a role and it must, because our economy 
is sophisticated and we need that world market, if we are 
going to challenge it and attack it successfully there must 
be a very close rapport between ourselves, industry and 
many other sectors, including government. We have good 
relationships with the Department of Industry, Trade and 
Commerce. 


By the way, as consulting engineers we have taken a 
leading role in developing world markets. 


We do packaging, which is bringing together the financ- 
ing, technology and managerial skills and putting them 
together for the client. We do design and protect manage- 
ment abroad. Have you seen the book, recently published, 
Ideas in Exile, about Canadian inventors who had to live 
abroad in order to get their inventions taken up? We feel 
we have greater recognition abroad than in Canada. We 
hope that recognition will also come in Canada. 


The combination of things that Canada has to offer the 
world are know-how, capital investment and innovation. 
Capital investment is also a necessity for us in Canada and 
we have to look very hard at what is happening today, 
because if our clients are unable to invest, then this whole 
basis of applied technoloy and current experience goes 
down the drain. If, for example, nothing modern in the 
metallurgical field is built in Canada for the next few 
years, current experience will be elsewhere, which is dan- 
gerous for Canada. Right now we are seeing a lag in capital 
investment in this country which we feel is very serious 
for the whole of science policy. This kind of thing can set 
us behing for years. 


I do not know whether the final point will be popular 
here today, but it is something we believe in. It is that the 
trend to bigger government must be reversed. There is a 
fundamental statement in that; we believe that govern- 
ment should contract for work and not for people. This 
applies to science policy and we believe it applies to many 
other areas also. We feel that the most dangerous challenge 
to freedom comes from elite, centralized power, because 
there is too much government and too big government in 
Canada. We do not believe it is inevitable. People have 
been saying for several years now that it is inevitable and 
we just have to learn to live with it. We are doing our best 
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to live with government, to take advantage of it and to 
work with government; this is to the good. 


However, at the same time we want to challenge this 
attitude that government must get larger and larger and 
the rest of us must be passive. We believe, although we do 
not know quite how to do it, that there should be pluralism 
and each person in each organization is responsible in 
themselves. It is not the exclusive prerogative of govern- 
ment or anyone else. This, again, takes a change in attitude 
in the private sector, as well as a change in attitude in 
government. 


Those are the main points. They are all summarized in 
our brief, which I have tried to highlight for you. 


The Chairman: We have approximately an hour and a 
quarter in which to pose questions. 


Senator Godfrey: I would like to address one question to 
Mr. Morrison. I could not help but think when you were 
using MIT, which I understand is the Rolls Royce along 
with Cal Tech., whether we might not have the same 
complaint we were hearing from someone in the engineer- 
ing school at the University of Buffalo. 


Mr. Morrison: I think we have to aspire, and our quality 
and standards in science, engineering and technology are 
terribly important and we must aim high. 


Senator Hicks: The point is that there are several insti- 
tutions in the United States that could do what Professor 
Morrison says was done for the young man at MIT; there 
are none in Canada. 


The Chairman: Do not forget that Harvard is still at a 
higher level. 


Senator Godfrey: My comment, though, was that it is 
not completely comparable. If you had compared your- 
selves with the University of Buffalo, you might have been 
a little more modest and relevant, shall we say. 


Mr. Morrison: We must aim higher. 


Senator Hicks: Do not be offensive to our witnesses, 
Senator Godfrey; you cannot compare McMaster with the 
University of Buffalo. 


Senator Godfrey: I would like to address a question to 
the consulting engineers. I found your brief very, very 
refreshing and enjoyed reading it. You have even criticized 
the private sector, which is rather unusual. You say on 
page 2: 

The private sectors of society have not provided 
moral, economic, or technological leadership adequate 
to our times. Government has inexorably occupied this 
vacuum. 


At the end of your remarks you said you were against 
government becoming too much involved, which I can 
understand. However, if the private sector has left a 
vacuum it is really understandable that government does 
move in. 


Mr. Newman: Yes, sir; I think the private sector has 
gone too far the other way and has now invited govern- 
ment in and is taking not only a passive but a negative 
attitude. 


Senator Godfrey: At page 5 you refer to Canada’s cur- 
rent trade deficit in management and technological ser- 
vices as being around $1 billion a year. In that, of course, 
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you are referring to the private sector, that we import 
know-how and so on. 


Mr. Newman: Private as well as government, licensing 
fees, blueprints and what have you. 


Senator Godfrey: The government itself has been trying 
to do something about it in any way in which it can control 
it, have they not? I am thinking of someone I know in the 
aerial survey field; they favour Canadian control, do they 
not? 


Mr. Beauchemin: I think you have the wrong example; 
they are not part of our organization, but we have heard 
recently that the government has equipped itself to do 
most of its aerial surveying itself. 


Senator Hicks: And we are doing it for other countries, 
also. 


Mr. Beauchemin: There is an association of photogram- 
metrics and I believe they should defend their own case; 
they are not part of our case. 


Senator Godfrey: I knew of that particular case, and I 
think quite often in foreign aid we tie in with CIDA that 
they must use Canadian consulting engineers. 


Mr. Beauchemin: I believe there are four or five defini- 
tions of “Canadian” going around in government circles. 
The various agencies have their own definition of “Canadi- 
an”. In their view, if it is a Canadian-registered company, 
it is Canadian, and at the other extreme it must be entirely 
owned by Canadians. That definition is not too wide 
spread though; mostly the other definition is used. 


Concerning the effort that the government is making to 
use the Canadian knowledge, I think we have to be and we 
are knowledgeable of the fact, and we do appreciate the 
fact, that Mr. Buchanan expressed Canadian policy for the 
development of petro chemicals or hydrocarbons on gov- 
ernment lands. But by the same token an entirely crown- 
owned corporation named Eldorado Nuclear, at the same 
time was giving quite a major contract to an American- 
owned consulting firm for the development or the enrich- 
ment of uranium. 


Senator Godfrey: In an area in which the know-how was 
in Canada. 


Mr. Beauchemin: The know-how was nowhere. It is a 
new process. 


Mr. Newman: Certainly the know-how was in Canada. 
This is a landmark project. Again the definition of Canadi- 
an comes in. Eldorado will say that this is an American 
firm. Sure, with a Canadian subsidiary completely staffed 
with Canadians. When my firm goes abroad and wants to 
sell a uranium enrichment process the firm we are going to 
be up against is the one that is doing it for Eldorado now, 
and it will be the head office of that firm. 


The Chairman: How can you cope with this in terms of 
procurement or Canadian government policy? Should you 
say, “If this is the subsidiary of an American firm, we will 
not give you any contract”? 


Mr. Beauchemin: We had the same problem when we 
got to darkest Africa and we were told to hire sometimes as 
a prime consultant the local firm, either in Nigeria or some 
other place, and we were only there to transfer our tech- 
nology to those people. It seems that it is only in Canada 
that we are not worried about the transfer of technology to 
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Canadian engineers. It can be done quite easily. We do not 
think that we want laws. We do not want to close doors 
because doors will be closed to us in foreign countries, but 
at least the crown corporations which are entirely Canadi- 
an-owned should be encouraging Canadian consulting 
engineers. 


Mr. Newman: I agree with that. We would not want a 
law which would say that you must absolutely use a 
Canadian firm. It is a question of attitude. The attitude is 
pervasive. It is not just at the federal government level. 
You find it in a lot of Canadian businesses and in provin- 
cial governments. They do not believe in Canadians. It is 
as simple as that. 


Senator Godfrey: There are some Canadian businesses 
which are controlled from the United States, but my 
impression is that with respect to the Arctic gas situation, 
the government was trying to lean on them to encourage 
that consortium to use Canadian consulting engineering. 
They were running into some resistance, though. I recall 
that some company came into Canada and made itself 
available because it felt it had a better chance. 


Mr. Beauchemin: I believe the trend is now reversed in 
terms of Canada land, that with respect to the crown 
corporation I do not think that problem is solved. 


Mr. Newman: The private sector will go along with the 
government and it will certainly hand out bits and pieces 
of major projects. I do not think they would hand out, for 
example, a very large scale petro chemical refinery at this 
point to a Canadian firm. Imperial, Shell, and these other 
companies will deal through their head offices and they 
will deal with large international firms that they are used 
to. That will be a tough one to crack, but there will be at 
least bits and pieces coming our way. 


Senator Godfrey: If you are expanding like Mr. Shaheen 
with hundreds of millions of dollars, even if it is other 
people’s money, and you use somebody you think is very 
good even from outside and then you get only 75 per cent 
efficiency as in Come By Chance, then I can imagine the 
nervousness of Canadian industry preferring people who 
claim that because of their previous experience and so on 
who are more qualified to do the work. 


I entirely sympathize with your position. The only time I 
ever wrote to a cabinet minister trying to correct some- 
thing was to say that he should give preference to Canadi- 
an consulting engineering firms, because that is the way to 
give them the know-how to use abroad. 


Mr. Newman: It is not even a question of preference, 
doing us a favour. We would simply like to have equal 
treatment on merit. 


Senator Hicks: Notwithstanding what you say Senator 
Godfrey, there are examples where we deliberately have 
gone to the United States when competence has existed in 
Canada. The Government of Nova Scotia, for example, paid 
hundreds of thousands of dollars to the Arthur D. Little 
Company for the kind of efficiency studies which were 
mostly nonsense, and could have been duplicated in 
Canada just as well and with less nonsense. 


Senator Godfrey: I thought you were going to mention 
heavy water. 


Senator Hicks: The Government of Nova Scotia, when it 
came to its heavy water plants did not even consult the 


engineers at the Nova Scotia Technical College or at Dal- 
housie University. Apparently they proceeded without 
knowing that salt water corrodes pipes. 


The Chairman: No politics, please. 


Mr. Newman: The rehabilitation of that plant after the 
damage done was in Canadian hands, so the thing is 
beginning to work now. 


Senator Lang: Could the witnesses give us any idea of 
the extent or percentage of their total volume of business 
done abroad. What is your export components compared to 
your domestic. 


Mr. Beauchemin: We are estimating that this year it 
will be 20 per cent, $200 million of our volume, and it is 
going up. About three or four years ago it was $40 million. 


Senator Hicks: In other words, you are doing one fifth of 
your work outside Canada. 


Mr. Beauchemin: Yes. 


The Chairman: How much would be funded by the 
Canadian Government? 


Mr. Beauchemin: I do not know. 


Mr. H. R. Pinault, Managing Director, Association of 
Consulting Engineers of Canada: Mr. Chairman, I think 
it is about one third CIDA-EDC and one third internation- 
al landing agencies, world bank, Africa Development Bank, 
Asia Development Bank, and probably right now about one 
third strictly commercial business. That is it roughly. 


Senator Hicks: But only about one third of the total is 
really hard money that would not otherwise come to 
Canada. 


Mr. Pinault: World Bank’s money is hard money. 
The Chairman: These are international institutions. 
Senator Hicks: All right, two thirds. 


Mr. Newman: We assume a multiplier effect on the 
average of about eight to one for Canadian equipment and 
other services that follow on our contracts. So that $200 
million should translate into about $1.5 billion in exports. 


Senator Lang: You mentioned a trend. I am afraid I did 
not catch it before—a trend as to percentage of your busi- 
ness exported. 


Mr. Beauchemin: It is going up tremendously. I do not 
know the steepness of this curve. I know that in 1968-69 
the volume was $40 million, and in 1974 it was $100 million, 
and in 1975 it is $200 million. We are not going to extrapo- 
late that line. 


Mr. Newman: This year will be substantially higher 
because we have to put a lot of emphasis on the export 
market because the domestic market is depressed. So in 
order to hold our own the percentage has swung over. 


Senator Lang: This morning the Institute of Engineers 
said that they were rapidly becoming non-competitive in 
the foreign market on engineering services. 


Mr. Beauchemin: That is right. 


Senator Lang: This does not seem to jibe with your 
remarks. 
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Mr. Beauchemin: We did not say we are not worried. We 
are worried. We say we are becoming. This is why the 
association gave its cautious approval to the Anti-inflation 
Board when it was created, because we could see that the 
scale of the salaries of engineers were going to a level 
where they were ahead of other countries, and there are 
other countries where the salaries are lower than ours. 
There are also some countries where they get greater help 
from their governments on foreign projects, such as 
financing help. 


Senator Carter: Are there any figures of the total 
market in Canada; what it is worth for your services? 


Mr. Beauchemin: Or volume of our people, not our 
membership, but of the consulting engineers, through a 
Statistics Canada Report—this was a preliminary report 
only, the official printed document being due in October, 
and, incidentally, was initiated by the Department of 
Industry, Trade and Commerce at our request, has identi- 
fied the total market for consulting engineers in Canada as 
a billion dollars annually. That was for 1974. 


Senator Carter: Could you say that we are importing $1 
billion worth so that it must be more than $1 billion if you 
are importing that much. 


Mr. Beauchemin: I am sorry. I could only give you the 
total of the report of the amount by Statistics Canada. The 
second phase will be to do an economic study of this to find 
out where it is going and where it is being spent. 


You must remember that Statistics Canada surveyed 
every Canadian engineering firm in Canada. Be they 
Canadian or American, as long as they were established in 
Canada they had to report. I:do not know if they picked up 
every one of them, but they would include some of the 
revenue by firms not Canadian but operating through 
Canadian offices. 


Senators Hicks: Obviously, what concerns Senators 
Carter is the statement on page 5 of your brief, “Canada’s 
current trade deficit in management and technological 
services is around $1 billion a year.” If our trade deficit is 
that, the total market in Canada must be more unless you 
are including in management and technological services 
things other than consulting engineering services. 


Mr. Beauchemin: Yes. It is broader, plus the fact that 
some of the firms which are American-owned are also 
contractors and because of a certain selection at Statistics 
Canada they were in other surveys so they did not have to 
report to this survey. They were in the contractor’s survey, 
so we lost that amount, which is probably the biggest. 


Senator Godfrey: But: surely, on that subject, there are 
companies like the electronics companies, from whom we 
are going to be hearing. A company like Zenith, in the 
United States, probably has over $20 million worth of 
engineering expenditures a year. How can any Canadian 
company compete with that? Why would they not import 
their engineering, and drawings, and so on, rather than try 
to duplicate them in Canada? There is one, Electrohome, 
that is trying to do its owh engineering, but it is not doing 
very well right now. 


Mr. Beauchemin: We do not want—and this is some- 
thing we said before—to close the door against any firm 
that wants to do business in Canada, but when we go 
abroad we like to be able to say that in certain fields we 
are hired by our government and our people, which is not 


the case in every field. I come from Montreal, a very 
sensitive place for the importation of Olympic stadiums 
these days, and metro systems and James Bay. 


Senator Godfrey: You did Mirabel, though. 
Senator Bell: Yes, but are you glad you did? 


Mr. Beauchemin: Well, I can tell you that we were 
invited—and I do not know at what stage negotiations are 
now—by the Russians to tender for the airport that they 
are building for 1980 in Moscow. We are one of the three 
competing firms concerned with that, because we did Mira- 
bel. They saw Mirabel in operation, they liked it, and they 
were in there negotiating. We probably will not get it, 
because we are competing against a firm that is getting big 
financial backing from its own country. 


Senator Bell: This is something that I would like to 
pursue, if I may. It fits right in there. On a major contract, 
the company that is going into the job and promoting it has 
to raise the money somewhere, so it has to be with the 
banks or the shareholders or whatever, and if part of the 
selling of this particular project that they want the money 
for is that they have got Bechtel or some very large inter- 
nationally well known firm, that perhaps cannot do the job 
any better, or even as well, if it is a particular, indigenous 
type of project that Canada is good at, this name goes on 
the letterhead or the promotional material because this is 
going to be a selling point to give the shareholders confi- 
dence or make the banks shout “Hurrah, this must be 
sound.” How do you get around that sort of thing in 
developing your own consultant services? 


Mr. Newman: You are absolutely right. It is a beautiful 
comment. My own firm has recognized this. Quite possibly, 
for example, the fact that Bechtel is involved with James 
Bay, and is managing it, in fact, certainly has something to 
do with their credibility with the New York financiers. So 
what we have to do, slowly and painfully, is to get our- 
selves known to these people. 


Senator Bell: And yet you may have experts who are 
more familiar with the proposition than any other country 
in the world, because it is a uniquely Canadian problem. 


Mr. Newman: That is true, but at the same time we have 
to recognize the financial problem as a reality, and so we 
simply have to get known to these people. 


Senator Godfrey: They have to be promoters and entre- 
preneurs too. They promoted the Trans-Mountain Pipeline. 
They conceived the idea, and sold it, all in Canada. We 
could have done it, but we didn’t. 


Mr. Newman: We are doing that abroad. If you look at 
consulting engineering you see that it has changed. If you 
look at us across the board the traditional pattern of 
cost-plus does not apply when you come to the internation- 
al market. We form consortia, we put together general 
industrial financing, we have corporate financing, and we 
put together packages. We do exactly what you are saying. 
We are promoting some very major projects. 


The Chairman: I am going to ask what is perhaps an 
unfair question, but how is the training of our own stu- 
dents in engineering in our own universities comparing 
with other training facilities in other countries? Perhaps 
Dean Kennedy will want to comment on that one. 


Senator Hicks: Let us hear the comments of the profes- 
sion out in the field first. 
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Dean Kennedy: Yes, you are all probably graduates. 


Mr. Newman: I started under Dean Farnell, so I cannot 
make too many comments. 


The Chairman: You are a graduate now, so you can 
criticize him. 


Mr. Newman: The only reason I cannot criticize too 
loudly, is that, as I said earlier, a number of our people are 
now teaching on the boards of various universities. I think 
the engineers that are coming out today are maybe better 
than we are. 


Senator Hicks: I would hope so. They have to be. 


The Chairman: How do the facilities compare with the 
facilities offered in other countries? 


Mr. Beauchemin: They must be as good, because people 
want to buy Canadian technology. This is why the doors 
are so wide open to us in the foreign field. 


Dean Kennedy: I do not think our Canadian engineering 
graduates have to take a back seat to anyone. I am familiar 
with the young men who are coming out who have gone 
down to do graduate work in the American universities— 
more in the past than in the present, because we have 
developed our graduate schools in Canada to a greater 
extent lately—but young men going out of Ontario, and the 
western and eastern universities, with B’s in our engineer- 
ing programs, are swamping them down there. 


Senator Hicks: My first question to Dean Kennedy, had 
we proceeded in the way I intended, would make a very 
good supplementary question now. Your brief, Dean Ken- 
nedy, largely concerns itself with research and support for 
research. 


Dean Kennedy: That is correct. 


Senator Hicks: Would you comment on the role that 
research plays in ordinary engineering education in 
Canada? I ask that because I gathered, from your brief, 
that you thought research was far more important in engi- 
neering education than I think it is. 


Dean Kennedy: I think there are two, possibly three, 
parts to engineering education. Maybe there are more, but 
certainly there is the scientific background, and on that 
point I come back to what I said earlier, to the effect that 
science is a part of engineering, but not all of it. 


Senator Hicks: There are engineers without science, but 
I do not know if the reverse applies. 


Dean Kennedy: Yes. We are very cognizant of the need 
to relate to societal problems, and a major proportion of 
our engineering education today is oriented in that direc- 
tion. What is the input of our engineering honour societies? 
This is extremely important. 


The third aspect, which is one that the consulting engi- 
neers consider to be very important, is that of developing a 
sense of professionalism in the engineering student, and 
we are trying to play a greater role in that field. 


The fourth aspect, of course, is that engineering educa- 
tion, even at the undergraduate level, has to reflect the 
up-to-date research that is being done, so that our students 
are aware of the latest engineering developments. These 
are all parts of the package. 


Senator Hicks: Even when only graduating with the 
first degree, the bachelor’s degree in engineering? 


Dean Kennedy: If I may take, for example, what Dr. 
Farnell and Dr. Callaghan were discussing this morning, I 
look back at my own engineering education, which was 
finished at the bachelor’s level 25 years ago—we had a 
great reunion back in June—and in dealing with the 
design of steel structures we had simply to deal with one 
specific type of steel in designing them. Today, in Canada, 
when we design steel structures, we may deal with ten or 
fifteen types of steels, and each one of those has a different 
application which enables you to use it better than in 
another. That means that our young engineers are develop- 
ing today much better than they were back when I was an 
undergraduate student. We have to keep up. Part of keep- 
ing up—and this is our concern, Mr. Chairman—is that at 
the undergraduate level the students get the up-to-date 
knowledge, which relates to research. We say that it is a 
vertical integration between the undergraduate etude’ 
the graduate student and the research. 


Senator Hicks: Just one step further along the same line, 
then. Is it possible to compare the role of research in the 
average engineering school in Canada with forms of engi- 
neering education in other countries? I realize that engi- 
neering is often taught in quite different ways in other 
countries of the world. 


Dean Kennedy: May I have that again? 


Senator Hicks: Does research play a more important role 
in our engineering schools in Canada than it does in those 
of other countries, or substantially less, or what? 


Dean Kennedy: I think it plays an equal role. When I 
look to the United States, I compare us to the good schools 
in that country. I do not compare us to the others. 


Senator Godfrey: You do not compare yourself to the 
University of Buffalo. 


Senator Lang: May I refer for a moment to the consult- 
ing engineers? With regard to this tendency to eschew 
Canadian consultants, as opposed to their competition 
from abroad, do you find that this tendency is exhibited in 
any way by DSS, in its “make and buy” policies? 


Mr. Newman: No, sir. 


The Chairman: Your main worry is with crown 
corporations. 


Mr. Newman: Crown corporations and, I would say, at 
the policy level, wherever that is, in government. I am not 
just speaking of the federal government. 


The Chairman: Well, it seems to me that you referred at 
some stage in your brief to the ministers—and I do not 
want to defend the ministers at the federal level—who 
were more sympathetic to your representations, and you 
quoted, I think, the Honourable Mr. Buchanan, with specif- 
ic reference to his attempt to do something in the north. So 
the impression I got was that your main worry was with 
crown corporations. 


Mr. Newman: Across the board, you can say we are 
winning gradually. The things that are really at home are 
what you can say are the landmark projects. They are not 
necessarily the biggest in the world, but some are. What is 
current, where is the most recent experience, what are the 
landmark projects in the world—those are the things that 
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generally are going to foreign ownership. That is what 
your reputation is built on. 


Senator Godfrey: That 
technology. 


is when there is no past 


Mr. Newman: There could be past technology. Usually 
there is. 


Senator Hicks: Reference was made to James Bay. 
Mr. Newman: Syncrude could be another. 


Senator Hicks: I was not sure. Was this not sufficiently 
Canadian in the use of its consulting engineers? 


Mr. Newman: Yes, in the overall project management. 
That is where the reputation will stand or fall. 


Senator Hicks: I see. 


Mr. Beauchemin: If we were to compete abroad with 
Bechtel (Canada) we would not be so worried. It is Bechtel 
(U.S.) we are going to be competing with. Regional offices, 
foreign-owned, do not compete abroad in their Canadian 
identity. 


Mr. Newman: We do compete with Bechtel Internation- 
al. We do work in the States. 


The Chairman: I would like to direct a question to Mr. 
Morrison. Because of our attention to other groups he has 
been rather silent up to now. 


You were mentioning in your presentation that some of 
your people felt that they would like to follow through on 
certain projects and were not able to. What were the walls 
that they had to face? 


Mr. Morrison: I think the walls are that it is exceedingly 
difficult to get fitted into existing programs. Let me give 
you an example. The National Research Council, for 
instance, has a program called PAIT, with which you are 
familiar, and this has a very sensible idea behind it. You 
find a group in a unit and a group in an industry that has 
common ground, working towards production of some 
common development. That is just fine. But now what do 
you do in the case of, as I cited, the photochemistry group 
at the University of Western Ontario. Here is a very 
anxious group. They would like to use their expertise. 
They are convinced, and I think one could put quite a lot of 
money on them, that here is something that will be of great 
value. Now, how can I interest industry in it, if I cannot 
specify at the moment what the device is? I suppose what I 
am trying to say is that now the programs that exist are 
not designed to back the brains, the new ideas. This is 
where the hangup is. They are designed to deal with things 
that we now know and that is reasonable. 


The Chairman: But these walls, are they at the research 
level or the development level? 


Mr. Morrison: Later. 
The Chairman: The prototype. 
Mr. Morrison: Yes. 


The Chairman: Are you saying these people have 
launched companies? 


Mr. Morrison: Lemieux has launched two companies. 


The Chairman: Why wouldn’t it be possible to get 
grants from the Department of Industry, for instance? 


Mr. Morrison: He has had some support of that kind. I 
think the best thing would be to check with de Mayo, 
Kimmel, Belleau, and others like this. There are quite a 
few in the chemical profession. Another I would cite is 
Rapson in chemical engineering, in applied chemistry at 
the University of Toronto, who has been extraordinarily 
successful in assisting the pulp and paper industry mea- 
suring fibres and in dealing with the gleaning of effluence 
from pulp and paper mills. I think that he is perhaps 
managing at the moment, but it has been a very difficult 
job for him to get his ideas out where they are of value to 
us. This is where the hangup is. 


The Chairman: That was said before this afternoon, 
before they go into exile. 


Mr. Morrison: Yes. 


Senator Hicks: I am not clear as to the nature of Profes- 
sor Morrison’s criticism, just the same. Is not all you are 
saying that some professors have the knack, the inclina- 
tion and the drive to carry their theoretical discoveries 
through to a partical result, perhaps the incorporation of a 
company, and others do not? 


Mr. Morrison: That’s right, but it goes beyond that. The 
point I am trying to make is that I believe that we have not 
got the mechanisms, or whatever it is, that we need to 
detect these people and then try to twist our export 
schemes to take advantage of them because it is the new 
things that are going to advance us in relation to the 
outside world, and not copying what has been done 
elsewhere. 


Senator Hicks: For example, I understand that a chemist 
working in natural products, Dr. Wiesner, has done some 
very significant work. Has this not been translated into 
practical products? 


Mr. Morrison: It gets translated diffusely. That is, he 
does organic chemistry of extraordinary quality. It is 
extremely fine. Personally, I think he is not so much 
interested, although he did spend a limited period working 
with Ayerst McKenna in Montreal. On the other hand, it 
would be very nice if we had middlemen who were close to 
Dr. Wiesner to pick his brains. 


Senator Godfrey: The evidence we have had, particular- 
ly from the government people, indicates that where they 
are falling down in Canada is as somebody develops some- 
thing they have not got the administrative, marketing, 
developing skills after the original. There is the odd excep- 
tion, and I suppose Dr. Lamb in the States would be the 
most outstanding example. 


Senator Hicks: If Dr. Ronald Urie had stayed in his 
laboratory, instead of trying to build heavy water plants, it 
would have been better for Nova Scotia too. 


The Chairman: I know it may not be in your field of 
interest, but I am just wondering if there would not be a 
role here for the consulting engineers in their relations 
between university people and industrial people in trans- 
ferring that technology and suggesting there is perhaps 
something there for them. I do not know if this has been 
investigated. 


Mr. Newman: It is a very good point, sir. We would have 
to get closer to the universities and closer to industry. It is 
a role we should be doing much more in. 


PP) 2 Das 


Senator Cameron: I know a few engineers who have 
been successful in their private consulting work outside. 


Mr. Morrison: This is a role that has been taken to some 
extent by Canadian patents and developments where they 
have used income from patents to support certain develop- 
ments. They are in competition with some other bodies, for 
example, in competition with the research corporation that 
does the same thing. 


Senator Hicks: I think many universities have arrange- 
ments with both. 


Mr. Morrison: Exactly. That is where we are trying to 
field. Probably the main point I would like to make is the 
gap that I see. How do we get connected with these 
extremely good people we have, because they are the ones 
who are going to lead us? We have to follow them. We do 
not plan things and then expect them to fit in. I think it is 
the other way around. They are the ones with the ideas, 
and it is the ideas that are to be exploited. 


The Chairman: In other words, we are back to mech- 
anisms. We discussed that this morning, but the profes- 
sional engineers were against our emphasis on mechanism. 


Senator Bell: There were some outstanding organic 
chemistry people graduating in Eastern Europe. They 
brought them to Berne, where there was no such industry, 
and it now has the biggest pharmaceutical centres in the 
world. They earn nothing but money for Switzerland. 


Mr. Morrison: I cannot really speak to this with any 
substantial knowledge behind me. But I am aware that for 
a couple of generations there have been excellent organic 
chemists in Swiss universities. This is the first thing you 
need. There have been entrepreneurs, Hoffmann-LaRoche, 
CIBA, and others, who have then taken advantage of that, 
and certainly young organic chemists coming out of insti- 
tutions in Switzerland go into these industries. 


Senator Bell: The initiative has to come from the start- 
ing point. 


Mr. Morrison: Putting what I have been trying to say 
another way, I think you need to start that. 


Mr. Morrison: Putting what I have said another way, I 
think that you need to start a background of high quality 
and in Switzerland that has existed. I would like to suggest 
that in Canada we are now getting close to that in the 
subfield of organic chemistry and this is something that 
we should exploit, yes. 


Senator Bell: Would the Wellcome Foundation in Great 
Britain have any application to that? It takes all the profit 
from whatever its business end of the field is, and turns it 
back for research and development and basic research. 
Could we do something such as that? 


Mr. Morrison: I know very little about that. I am aware 
of the existence of the Wellcome Foundation, but not just 
as to how it functions. However, certainly the research 
corporation has the philosophy that the income from pat- 
ents is ploughed back into research. 


Senator Hicks: I think that Professor Morrison has made 
a very good point, which I for one undestand better now 
than I did at the beginning of this discussion. It is that 
where there is high scientific competence in the laboratory 
we should ensure adequate mechanisms to translate this 
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into practical products which will add to our industrial 
productivity, business enterprises and everything else. 


Mr. Morrison: I believe this is the logical follow-through 
of an investment. 


Senator Hicks: While there may be one scientist who 
will do this for himself, there may be another equally good 
in the laboratory who will not, and we must find a mech- 
anism to see that the results of his work get translated into 
something. 


Mr. Morrison: I would have exceedingly great difficulty 
in differentiating between Lemieux and Wiesner on their 
scientific competence. They are exceedingly good. 


Senator Hicks: Yes; one has carried his into the market- 
place and the other has not. 


Senator Lang: Does the chemical industry make a con- 
tribution to research and development? 


Mr. Morrison: I think if you add it up, there is quite a 
significant Canadian industrial research component, yes. 


Senator Lang: I mean contributions to the universities. 


Mr. Morrison: Yes, they certainly support research, but 
it is not nearly on the scale that research is supported by 
the National Research Council, for example. 


Senator Lang: You are really looking for very high-risk 
money, are you not? 


Mr. Morrison: However, to be fair to the private sector, 
one should point out that many industries contribute gen- 
eral funds to universities. For example, McMaster Univer- 
sity receives quite substantial support from the Steel Com- 
pany of Canada, Dofasco and so on, which is terribly 
important. 


The Chairman: What is the situation with respect to the 
drug industry? 


Mr. Morrison: I do not know; I have not that at my 
fingertips. 


Senator Godfrey: Talking about chemistry and the state- 
ment that the consulting engineers in Canada have the 
competence to do any jobs, recently Dow Chemical has put 
together a $600 million project in Alberta. Where would 
they look for consultants for that work? Is there anyone in 
Canada who can do that and has had past experience of 
that type of project? 


Mr. Newman: You would have to look at it on several 
different fronts. First of all, there is the project manager 
who must know something about the field, then there is 
the front end technology, and then the engineering. The 
front end in that type of process might be imported or it 
might be the property of Dow. They might not wish you to 
have it, in fact. The key is the project management with 
sufficient ability to understand the project and bring 
someone in on the front end, and with that type of project 
a consortium is usually formed. 


Senator Godfrey: Have they brought personnel in from 
the United States? 


Mr. Newman: We do not know that. 


The Chairman: I believe you put some emphasis on your 
remark with respect to the “make or buy” policy in connec- 
tion with existing intramural programs. 
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Mr. Newman: Gradually. 


The Chairman: Do you understand that this would be 
quite difficult to do? 


Mr. Newman: It would mean a fundamental shift in 
attitude. That says that the size of the government estab- 
lishment should be gradually reduced, yes. 


The Chairman: It means, also, the transfer of research- 
ers and scientists from the government to the private 
sector and apparently this is very difficult to achieve. 


Mr. Beauchemin: It is worth trying. 
Mr. Newman: I do not believe anyone has ever tried. 


The Chairman: We are told by government personnel 
that once you are a civil servant, even in research, it is 
impossible, or very difficult, to get out. That is the reason 
they have to keep all these in-house programs, to keep 
them— 


Mr. Beauchemin: To make work. 
The Chairman: To keep their staff busy. 


Mr. Newman: Excuse me, sir; that is a hell of a rationali- 
zation for a science policy. 


The Chairman: That is what we are being told. 


Mr. Beauchemin: That is why we say they should not 
fire those on staff, but have no new starts. 


The Chairman: If, for instance, an existing program 
were transferred, would it be possible to transfer people 
also? 


Mr. Newman: Allow me to give you an example. Suppose 
the government were to contract for the management and 
operation of the Bedford Institute or the Pacific laboratory 
equivalent, I believe that the private sector—I am not just 
talking of consulting engineers—could take that on and 
manage it, using the existing establishment, and quite 
possibly do a better job. That would be an example in 
which the fundamental location and nature of the work 
would not be changed, but the management of it may be 
changed and at that point it moves out of government. 


Senator Lang: Do you mean contract? 
Mr. Newman: Yes. 


Senator Hicks: Would that extend to the policy determi- 
nations insofar as there is any influence exercised from the 
top down on the nature of the programs that are going to 
be undertaken at the Bedford Institute, for example? 
Surely, the government has to retain the right to intervene 
to this extent? 


Mr. Newman: I think government would have the right, 
sir, but I also think that there would automatically be 
much more consultation with the private sector as to the 
intent of the programs. In other words, there would be a 
check and balance, which is missing at the moment. This is 
one reason for not having as much technological transfer 
as we should have. If the private sector were administering 
this kind of thing and it were set up so that it would 
hopefully operate at a profit, and the government came 
forward with something, there would automatically be 
some good soul searching as to how that was going to be 
transferred. 


Senator Hicks: But the government through the Bedford 
Institute gives the Dalhousie Institute of Oceanography all 
that ship-time free. If you people managed it, we would 
never get that. 


Senator Godfrey: At page 8 of the brief appears the 
clause “seguing of technologies”. I referred to the Oxford 
dictionary and found no such word. I then referred to 
Webster, an American dictionary and found a word, not 
spelled exactly the same way, of which I could not make 
much sense. It defines it as to pass from one musical theme 
to another. 


Mr. Newman: It is a musical term. 


Senator Godfrey: Is this part of the lingo of consulting 
engineer circles in Canada? 


Mr. Newman: I do not think it is; it is a musical term. 
Senator Godfrey: I am against jargon. 


The Chairman: What are the relations between your 
association, the Engineering Institute, and the committee 
of deans and the professional engineers? For instance, I 
was struck this afternoon by a statement made by Dean 
Kennedy urging the government to effect the separation 
between the granting function of NRC and the labs and 
this morning we heard the professional engineers tell us 
that this separation should not be made. Yet we were told 
by the professional engineers that in the preparation of 
their brief there was much consultation with the engineer- 
ing community. How do you reconcile these two points of 
view? 


Dean Kennedy: I am not sure what the statement from 
the CCPE was on the difference of opinions on that issue, 
but, certainly, as far as the engineering deans are con- 
cerned, we believe that the new granting structure would 
be better than what exists presently, particularly in view 
of the fact that we now have the word “engineering” in on 
that Council. We recognize in Canada, apparently, that 
there is a difference between natural science and engineer- 
ing, although if we go back to Rankin’s time in Scotland, 
Rankin called himself a natural scientist, but he really was 
an engineer. We recognize that historically. Presently, 
engineering and natural science are different. I am not 
aware of what the point was that the CCPE was making 
this morning that they disagreed with. 


The Chairman: They did not .want this separation of 
function. They were agreeing with a minority of one on our 
committee. 


Senator Hicks: I think I may have more support than 
that. I think you are being seduced by the fact that they 
have put the word “engineering” in the title. I do not think 
there is any other evidence that this change in the councils 
will improve the granting function at all. But as the Chair- 
man is anxious to prevent me from developing this line of 
argument, I will stop at that. 


The Chairman: I was just asking my question in order 
to know to what extent there was consultation in prepar- 
ing views in the different groups. 


Dean Kennedy: Not on that particular point, obviously, 
Mr. Chairman, but the National Committee of Deans of 
Engineering and Applied Science was an outgrowth of the 
groups which met with the Engineering Institute of 
Canada. This last meeting we had in June in Jasper was 
the first time in a period of six, seven or eight years that 
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we did have representatives of the Engineering Institute of 
Canada at our meeting as well as the ACEC. I think we are 
coming back together to realize that we are an engineering 
fraternity, and that we do have different sides to us. We 
have the EIC, the learned society; the CCPE, which deals 
with accreditation, professionalism; the ACEC, which is 
the business arm; and we are the educational arm. 


Senator Hicks: On page 11 of your brief—and this would 
apply whether the National Research Council continues to 
perform its granting function itself or whether a new 
agency does—halfway through the second paragraph you 
say that “the time is opportune to review the operation, 
membership, title and number of the adjudicating sub- 
committees, and the criteria for the allocation of funds 
among these committees.” And I think you might also 
comment at the same time on your statement at the bottom 
of the page, which urges a “review of at least the major 
equipment grant and negotiated development grant pro- 
grams be undertaken.” 


Would you expand upon that a little, because I could not 
discern what lay behind your inclusion of those two state- 
ments in your brief. 


Dean Kennedy: To comment on the first point, if you 
look at the allocation of funds among the 19 or 21 different 
NRC grant selection committees that we have, one would 
conclude after examination of the way the funds have been 
allocated over a period of ten years that the funds are 
allocated simply on the basis of history more than any- 
thing else. There is a certain change in the level of funding 
from year to year; sometimes it goes up imperceptibly and 
sometimes it does not seem to move at all, but it seems to 
be based in this way: that what your committee got this 
year is what your committee got last year. There is rela- 
tively little change in position among the funding of those 
different committees. 


Senator Hicks: So in essence you are pleading for recon- 
sideration of the relative merit of various disciplines or 
categories of research. 


Dean Kennedy: That is right. We would question why 
Committee X, without giving it a name, might have twice 
the funds per applicant that Committee Y has. 


The Chairman: Would this be your view as well, Mr. 
Morrison, in terms of the granting function? 


Mr. Morrison: Maybe I could comment on the point that 
Dean Kennedy has just made. Keep in mind that for some 
years now the amount of money available has been in fact 
decreasing and you cannot increase one without decreasing 
the other one. So you have Hobson’s choice, or whatever it 
is. Do you sack that which is paying off and which you 
have been supporting, in order to start something new that 
might or might not pan out? It is very difficult. It is an 
exceedingly difficult thing to do. If you have a logical 
development in research funds of the kind that Senator 
Lamontagne and others have been advocating, then indeed 
you can do what you advocate. I think, yes, but to do it the 
way things are at the moment is asking for the impossible. 


Dean Kennedy: It is extremely difficult. That is why 
changes have been small. 


Dean Farnell: To some extent this document is outdated, 
because the National Research Council has undertaken a 
review of the negotiated development grant program and 
has suspended all new grants. The comment here—and 


they fully recognize this—was that these grants were set 
up as development grants, as seed money, and almost all of 
them had some provision that staff hired under the grant 
would be absorbed into the normal university budget at 
the end of the grant. That was fine in a period of expan- 
sion. But as soon as the universities’ budgets became static 
that was no longer appropriate. The very nature of these 
grants has to be reconsidered. They can no longer be 
considered as seed money grants to buy facilities to hire 
staff which will then be absorbed into normal university 
budgets, because normal university budgets have great 
difficulty in absorbing any new activities, as you know. 


Senator Hicks: Your fears as to the influence of the 
major equipment grants and negociated development 
grants were that they might exert the kind of influence on 
a university which would turn it in a direction it otherwise 
would not take, and would commit it with a burden that it 
could not continue to bear. 


Dean Farnell: I think so. I think the universities were 
finding it very difficult to undertake the commitments 
which were implied in these grants. Most of the grantees in 
the last few years have had difficulty meeting the terminal 
commitments that they made five years previously, with 
the assertion that they would absorb two, three or four 
staff members. They just do not have the budgets to do it. 
So it is necessary to rethink these programs, and this is 
being done. 


Senator Hicks: This is a very pessimistic attitude you 
have taken, though. You are almost accepting the fact that 
we are in a continuing no-growth period insofar as not 
only universities and their budgets are concerned but inso- 
far as research in Canada is concerned, and this is a 
position which I resist taking very strongly. 


Dean Kennedy: I am glad to hear we are going to get 
more research money. 


Senator Hicks: I am not a member of the government. 


The Chairman: I thought you were making a special 
plea to go to Cabinet. You would be a very popular 
minister. 


Senator Hicks: Those of us who are really concerned 
about research and development, whether in conenction 
with universities and educational institutions or not, just 
cannot accept the fact that we are going to continue very 
long in a no-growth situation in Canada, and we must try 
on every occasion to make this point. Hopefully, ministers 
of government will ultimately listen to us. There is some 
little indication that some relaxation may be not too far off 
now. 


Senator Godfrey: I saw something in the newspapers 
about a decrease in student enrollment over the next 20 
years. 


Senator Hicks: It is not a decrease. It is a decrease in the 
rate of increase. 


Senator Godfrey : On page 11 of the brief of the Associa- 
tion of Consulting Engineers of Candaa, they say: 


We have helped to bridge the void between public 
policy and vested interests in Canada, a void that is so 
obvious when we look at the U.S. scene. The lack of 
this implicit arbitration function at the time of policy 
formulation has led directly to the politics of confron- 
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tation that blights the U.S. but that are relatively 
subdued in Canada. 


When I read that I wondered just exactly what you were 
referring to. Every time we hear from somebody like the 
CanadianChamber of Commerce or the Canadian Manu- 
facturers’ Associations or other business organizations, I 
get the impression that there is a strong confrontation 
between “private» and “government,” and I just wondered 
exactly what you meant. 


Mr. Newman: There is in those areas where we are not 
involved but where other people have been involved in 
prior consultation. I think the environmental field we have 
picked is a good one. There you have to do specific 
projects. For example, one of our firms did an incinerator 
in the Quebec City region. That one was worked out 
carefully with the local populace. There was complete 
freedom of information, complete consultation by the con- 
sulting engineers with all municipal councils, the media, 
and so on, and that process continued right through con- 
struction. If that had not been done, if they had gone in 
there and bulldozed the thing through without involving 
the engineers and the other managerial forces involved, 
there would have been quite a flare-up. When you are 
talking about specific projects, it is necessary to communi- 
cate with the community and explain things to them, and 
then, if there is any problem, the thing is defused to some 
extent. The point we are making is that if the same process 
were followed by the government on other levels and with 
regard to other issues, not necessarily involving us but 
other interested parties, and there were this more open 
type of consultation where contracting out is involved, we 
might have a lot less of this confrontation. 


Senator Godfrey: For example, the sort of thing that 
took place around Pickering. 


Mr. Newman: Pickering is a very good example. 


Senator Godfrey: I am afraid I am nitpicking here, but I 
noticed on page 17 the following statement: 


Motivation is an individual thing; one cannot motivate 
others (though one can always demotivate them). 


I must say, as an ex-airforce person, that I was always told 
that part of the duty of an officer was leadership, and 
motivation, and so on. But you, having said that, did not 
even pause for breath before you went over to page 18 to 
Say: 


They will stay with us and will be motivated only so 
long as they find we offer a climate of opportunity. 
They will only be attracted to careers in technology 
and in the management of scientific and technological 
businesses if they can see positive indications of our 
growth, relevance and achievements on a world scale. 


Is that not motivating by promising that kind of climate? 


Mr. Newman: The point is that people motivate them- 
selves. You cannot do it for them. You can, however, 
provide a climate in which they have an opportunity to 
motivate themselves: If you do not give them the climate, 
they can be turned off like that, very quickly. However, to 
go out and give a pep-talk and say, “You are now motivat- 
ed,” does not work. 


Senator Godfrey: You mean all these sales meetings at 9 
o’clock every Monday morning are useless, these Knute 
Rockne half-time pep-talks for football teams? 


Mr. Newman: People have been motivated by such 
things, but for their own reasons. They see something 
useful in it. 


The Chairman: There has been very little discussion 
with regard to the progress relating to unsolicited pro- 
posals. What is your experience in this field? You might all 
comment on this, because the universities are covered by 
this policy too. It does not seem to be developing in the 
way it was expected to, and I would like to get some 
reaction from you as to why it was not as successful as was 
anticipated. 


Dean Kennedy: I cannot answer the question as to why 
it has not been so successful. The times it has occurred we 
have been very happy. I am aware of several at my own 
university where unsolicited proposals have been put in 
and have been accepted by DSS, and we are very happy 
with them. 


Mr. Beauchemin: I would think that one of the reasons 
it has not been used too much is that there are certain 
criteria attached to it which are good but which do limit 
the possibilities. One is that you need a departmental 
client, and it is not everybody that will be sold on that 
idea. Then you need uniqueness, and there are not that 
many Canadian firms that are unique. It is a good pro- 
gram, but I do not think it is going to be the answer to 
everything. 


The Chairman: No, but it seemed to me that it was a 
good adjunct to the “make or buy” program. 


Mr. Newman: It is excellent. 


The Chairman: Because with the “make or buy” pro- 
gram you have to adjust to the needs of the departments, 
or a client, as they proceed with those needs; but the 
unsolicited proposals give you the opportunity to help 
detect the gaps in the client’s needs, so that it is a more 
positive contribution that you can make there. 


Mr. Beauchemin: It is excellent, because it got rid of the 
argument that there was no money left in the project to do 
it. People would say, you know, “It’s a good idea, but 
there’s no money.” 


Mr. Newman: People are coming up and they are 
responding, so it is good. I would say the main weakness 
may be on the private sector side or on the university side. 
Not enough of us are coming forward with ideas. I do not 
think the limitation lies in the program. It is a good one. 


The Chairman: I am glad to hear that, because this is 
not a view that we have very often. 


Mr. Beauchemin: It is not that well known, either, yet. 


The Chairman: You feel that it is not very well known 
as a program? 


Mr. Beauchemin: It is known to a point, but it is still 
new. Until your people do something about it, and see that 
it does work, it is always going to be something that is 
new. 


Mr. Newman: Even the “make or buy” program is some- 
thing that we get a number of complaints about. Some of 
them are fundamental issues, but an awful lot of them 
arise from the fact that people do not know it. They do not 
know that they can contact DSS directly, and so there is a 
lot of griping going on. There is a great deal of public 
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relations work to be done, and it is something along these 
lines we are trying to do. 


The Chairman: I suppose MOSST has helped in that 
respect, too, through their recent publications, which I 
suppose have been properly distributed through the 
community. 


Mr. Newman: Everything helps. 


Senator Yuzyk: How does the Association of Consulting 
Engineers relate to MOSST, if at all? 


Mr. Beauchemin: One way we do relate is through the R 
& D Committee, and perhaps Mr. Newman should answer 
that. 


Mr. Newman: We have had pretty close relationships, in 
particular with Peter Meyboom. We were asked to put ina 
brief on “make or buy”, which we did, and through our R & 
D Committee we got together with them frequently. We do 
this two or three times a year. 


Senator Yuzyk: Is it at their initiative, or yours, mainly? 


Mr. Beauchemin: A bit of both, I imagine. The precedent 
was set a while ago, so it has been running for a while. 


Senator Yuzyk: It is a cooperative effort. 

Mr. Beaneheniin: I would say so. 

Senator Yuzyk: How about the Chemical Association? 
Mr. Morrison: Mr. Michael can speak to this. 


Mr. T. H. G. Michael, General Manager, Chemical 
Institute of Canada: The relationship of the Chemical 
Institute with MOSST has been pretty much as the con- 
sulting engineers described it. That ministry has invited 
the institute to take part in certain studies, and we have 
responded. In one or two cases we have proposed certain 
studies to which MOSST has responded. The entire 
exchange is not at an extremely high level quantitatively, 
but we hope that it has been helpful to the minister, and 
we feel that it has given the institute, and through it the 
institute’s members, a little better idea of what the minis- 
try is trying to do. 


Senator Yuzyk: Would you offer any suggestions as to 
how to improve relations? 


Mr. Michael: The suggestions that I would offer would 
be more in the way of hoping that MOSST could make 
much more plain to the whole scientific engineering com- 
munity precisely what it is trying to achieve, and, in so 
doing, enlist the support of those communities and its 
aims. The ministry, in my own view, is certainly much too 
secretive in these areas. 


Senator Yuzyk: Would the consulting engineers share 
that view? 


Mr. Beauchemin: I would ask Mr. Ian McCaig to com- 
ment on this subject. He has something prepared. 


Mr. McCaig: I feel that our conversations with MOSST 
have been good. We have given them examples, in many 
cases, of the multiplier effect of this “make or buy” on 
various companies and businesses. But I feel that in this 
coming year, when I am looking after the committee, 
trying to do as well as Dave Newman did, that I will make 


it my prime objective to get near to MOSST and find out. 


exactly where they fit into the picture and how we can 
work more closely with them. 


The Chairman: In other words, there has been a good 
start, but you feel that it has not yet produced all the 
results that can be expected. 


Mr. McCaig: I would like to go back to the question 
about unsolicited proposals. One of the problems with 
unsolicited proposals—and I would like to draw your 
attention to this—is that it is very difficult to make an 
unsolicited proposal unless there has been a conversation 
previous. You do not know a man’s problems unless you 
have spoken to him. The “make or buy” policy has really 
only been in effect for about three years. We really have 
not got that conversation going properly. In another year 
or two I think you will get much more contribution from 
consulting engineers and others making proposals of their 
own to government. 


Senator Carter: The chemical industry is a vital indus- 
try for Canada, and it depends on resources that have 
become scarce. What are you doing? Are you negotiating 
with the federal government to have a guaranteed supply 
of these resources? 


Mr. Morrison: This is something that I think the chemi- 
cal institute of Canada, as a professional society, cannot 
respond to because it is not involved in manufacturing or 
anything like that. 


Senator Carter: Who is doing it for the chemical indus- 
try? Is anybody doing it? 


Mr. Morrison: It seems to me that organizations such as 
the Chemical Production Association and the Canadian 
Manufacturers’ Association are concerned specifically with 
that sort of thing. This group is a body of chemists, chemi- 
cal engineers and technologists, who have grouped to- 
gether for various purposes. But none of them is to negoti- 
ate with the government to do anything like that. 
Certainly various members of the institute are concerned 
about supplies of raw materials. This goes get discussed at 
symposiums and meetings and that type of thing of the 
institute. 


Senator Carter: As an institute, are you concerned with 
the supply of manpower, chemists? 


Mr. Morrison: Yes. 


Senator Carter: How is your supply at the present time, 
and how do you see it in the future, the next four or five 
years? 


Mr. Morrison: That is a very short time to look at. At 
present there is no doubt that there are more people avail- 
able than there are jobs consistent with their qualifica- 
tions, and so on. But it is very difficult to predict what 
happens because you are, on the one hand, dealing with an 
education cycle, which is maybe eight or ten years in 
duration, or smething like that, and an economy cycle 
which certainly does not have a characteristic time that 
long. It is very much shorter. You may be able to say some 
things for the long run. University presidents have to 
worry about enrolment and you, Senator Hicks, must have 
at your fingertips what the projections are of enrolment in 
universities. 


The Chairman: It is always going down at Dalhousie. 
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Senator Hicks: It is amazing how quickly these imbal- 
ances develop. I suppose the profession that illustrates this 
most dramatically is the engineering profession. You 
people have an absolute genius for an over-supply or 
under-supply. The average length of the education of a 
professional engineer is much shorter than the research 
chemist who goes on to his PhD degree. So engineering 
students respond to a much shorter time swing. 


Mr. Kennedy: Even at the times when we were accused 
of having a tremendous over-supply of engineers, the over- 
supply was only in the order of a few per cent. 


Senator Hicks: And it did not last for very long. 


Mr. Kennedy: That is in contradiction to an over-supply 
of our colleagues which meant only a smaller per cent of 
their graduates were getting jobs. 


Senator Hicks: The greatest over-supply is experimental 
psychologists trained to the PhD level, but no one seems to 
worry too much about them. 


Senator Carter: I have another question regarding engi- 
neers. In your verbal presentation you deplored a govern- 
ment getting bigger and you make the same point towards 
the end of your brief. But on page 2 you say: 


The private sectors of society have not provided moral, 
economic, or technological leadership adequate to our 
times. Government has inexorably occupied this 
vacuum. 


I have be... around here now since 1949. I have not seen 
government get into business because they wanted to. It is 
not very often. Mostly they have had to get in because of 
public pressure or because private enterprise would not or 
could not do what needed to be done or because private 
enterprise just neglected its responsibility to society and 
the country. That has gone on for 27 years, since I have 
been here. I do not see any way of changing it. Do you? 


Mr. Beauchemin: We were speaking in the past tense 
when we said we were not doing it. It is our process to try 
and give our point of view. I feel the only way is through 
an association such as ours; instead of being part of the 
majority, to be part of the vocal minority and give our 
point of view. This is what we are doing today. 


Senator Carter: Complaining is not going to get the 
results you want. As long as the vacuum is there, someone 
has to occupy it. If no one else will, the government is 
forced to. Everybody complains about big government 
interfering everywhere. All business people are complain- 
ing that way. My experience has been that government is 
caught between the devil and the deep blue sea. They have 
no choice in most cases but to do it. 


The Chairman: Do you not think, Senator Carter, look- 
ing through the brief of the consulting engineers, that 
there is a new tone there compared with a few years ago? 
There is much more of a social consciousness than before. 
They might be prepared, at least as far as this circular is 
concerned, to face their social responsibilities, as well as 
their professional responsibilities, more than in the past. 


Senator Carter: Certainly that passage on page 2 implies 
that they recognize there is a responsibility there. But you 
have got to go a little further than that. How are you going 
to get this out to the public at large? 


Senator Godfrey: I really found it most refreshing 
where you say at page 22 of your brief: 


This will require many more of us, individually and 
corporately, to act with more courage... to take the 
risks of building the future without demanding gov- 
ernment guarantees and support at every turn. 


At page 23 you say: 
... Self-help is more the rule than the exception. 


I found that so refreshing in contrast to the Canadian 
Chamber of Commerce, the Canadian Manufacturers’ 
Association, who came here and said, “We want all 
research and development subsidized by the government, 
whether we do it on our own, without subsidy, or to the 
extent of a 35 per cent tax credit,” which is like handing 
them money. What we need is more people like you making 
those statements. If you do, we will have a better climate. 
If more people complain, particularly organizations like 
the Canadian Chamber of Commerce, about government 
interference, their terminology for regulation, they come 
out with both hands out, as Senator Carter says, and want 
these hand-outs. 


The Chairman: I think with these congratulations, 
which I am sure would be supported by all members of the 
committee, at last we should come to an end because I do 
not think you will get better congratulations than those 
you just heard from Senator Godfrey. 


Senator Cameron: We can see their halos growing. 
The Chairman: Thank you very much. 


Senator Godfrey: Congratulations from me are very 
rare. 


The Chairman: We hope you will forgive us for this 
rather crowded meeting this afternoon, which was due to 
the rescheduling of our hearings. 


The committee adjourned. 
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Appendix "38" 
THE ASSOCIATION OF THE SCIENTIFIC, ENGINEERING & TECHNOLOGICAL COMMUNITY OF CANADA 
L'ASSOCIATION DES SCIENTIFIQUES, INGENIEURS ET TECHNOLOGISTES DU CANADA 
SUITE 202, 151 SLATER, OTTAWA, ONTARIO, CANADA K1P 5H3 (613) 232-0240 


HISTORY OF SCITEC 


SCITEC was established in answer to a question raised 
by Senator Grosart, at the hearings of the Special Senate 
Committee, On Science Policy, on June 5, 1969. 


"Where do you see the whole science 
community itself developing a 
mechanism for the in-put of science 
into the layman's political decision 
which has to be the first decision 

in the funding and therefore to a 
great extent the direction of science 
policy? =. 


The Carleton Conference, the Founding Conference, held 
VULY-S1l"— August ,71969% 


THEME: "How can the Scientific and Technical Community 
make its Maximum Contribution to National Decision?". 


MOTION: 


"This Conference expresses its urgent conviction that 
an organization representative of Canadian Science and 
Technology be established". 


SCITEC Established - Ottawa, January 16, 17, 1970. 


SCITEC has organized the following Forums on sujects 
of interest tothe scientific community and the public. 


- HERITAGE TOMORROW - Halifax, August 1970. 


- POLICIES AND PEOPLE - Changing Policies in Science 
and Technology. - Ottawa, June 1971. 


- THE IMPACT OF SCIENTIFIC SOCIETIES - On Science, on 
the Cummunity and on Society. - Ottawa, February 1972. 


- A forum on Science Policy following the release of 
Volume II of the Lamontagne Report. PRIORITIES IN SCIENCE 
AND TECHNOLOGY, Energy: Its Social and Fconomic Implemen- 
tations. - Montreal, May 1973. 


- SCIENCE POLICY - Basic assuptions in the third volume 
of the Lamontagne Report. - Ottawa, May 1974. 
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- ISSUES AND PRIORITIES - Members of Parliament for 
the first time actively participated in this programme. 
- Ottawa, May 1975. 


- SHAPING OUR FUTURE NOW - This is the first of a series 
of three annual forums on the theme "Research for Survival". 
This series is directed to both the industrial and academic 
world. Representatives from over forty companies attended 
the first conference. - Waterloo, Ontario. April 1976. 


MINI-FORUMS 


These forums are held following the autumn meeting of the 
SCITEC Council. Attendance is restricted to members of Council 
and invited guest participants who have demonstrated expertise 
in the subject of discussion. 


- THE ROLE OF THE SCIENTIFIC AND TECHNOLOGICAL SOCIETIES 


- Quebec City, November 1975. 


PROJECTS 


SCITEC has conducted under contract to the Science Council 
of Canada a study on National Scientific SOCieties which was 
published as Report No 25 of the Science Council of Canada, 
released in 1973. 


SCITEC conducted under contract with the Ministry of State 
for Science and Technology a feasibility study for a Canadian 
House of Science and Tehcnology, this was released in 1973. 


HOSTE is now in the process of being incorporated as a 
seperate identity and there is hope of obtaining a heritage 
building to house this operation. 


PRESENT DIMENSIONS 
There are 61 Science, Engineering and Technological 


Societies representing approximate 68,000 individual scientists. 
Over 350 Individual members and 5 Honorary Members. 
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THE BULLETIN 


SCITEC publishs a quarterly periodical which serves to 
communicate with the membership and the general public. This 
also provides a method of communication between member societies 
an in a fewinstances scientific societies abroad. A copy of 
the current issue, June 1976, is enclosed. 
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A Position Paper on 


"THE FUNDING OF ENGINEERING RESEARCH 
IN CANADIAN UNIVERSITIES" 


by 


The National Committee of the Deans 
of Engineering and Applied Science 


September 1975 


RECOMMENDATIONS APPEAR ON PAGES 18-19 
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INTRODUCTION 


Over the past decade the analysis, definition, enunciation, rational- 
ization and control of a "Science Policy for Canada" seems to have 
become a form of national sport among the scientific community. With 
a few notable exceptions, Canadian engineers have not participated 
very vocally in this debate even though their research and development 
activities will be affected by government decisions made wumder the 
umbrella of any science policy which evolves from the many studies in 
progress or completed. Realizing that the future of engineering 
research in their Faculties will be influenced by the attitudes of 
governments towards scientific research, and that these attitudes are 
now slowly crystallizing, the Deans of Engineering and Applied Science 
felt it to be timely to comment, under the heading of "Funding of 
Engineering Research in Canadian Universities", on some of the _ pro- 
blems which they face in common with their colleagues in the natural 
sciences and on some of the differences which distinguish research in 
engineering from that in the traditional sciences. This position 
paper is not simply a plea for more money for research in the engi- 
neering schools. While it would be naive to assume that such an 
element was absent, we hope rather to argue for funding criteria which 
optimize the contribution of engineering research in the universities, 
and of the national resources represented by the engineering 
professors, to the development of Canada and Canadians. In the last 
decade engineering research in Canadian universities has matured, and 
it is now time for the engineering professors to assume more 
responsibility for a role as intermediary between national goals on 
the one hand and science policy on the other. 
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11 - FEDERAL SCIENCE POLICY 


It will be assumed here that the following three expressed intents of 
the federal government are put into practice: (1) the reorganization 
of the granting councils, (2) the contracting-out of research to non- 
governmental laboratories, and (3) the adoption as the objectives of 
science policy "the rational generation and acquisition of scientific 
knowledge and the planned use of science and technology in support of 
national goals". 


aralls 9 Wey Granting Councils: 


In the forthcoming legislation, there are to be three granting 
councils each with a structure similar to that of the current Medical 
Research Council. Beside the Medical Research Council will be a 
Social Sciences and Humanities Research Council to replace the re=- 
search granting function of the Canada Council, and the Natural Sci- 
ences and Engineering Research Council to take over the grants-in-aid 
and scholarship programs currently administered by the National 
Research Council. The latter will concentrate on the development of 
its laboratories but will continue with several of its other opera- 
tions such as the Industrial Research Assistance Programme. It is the 
Natural Sciences and Engineering Research Council with which the En- 
gineering Deans will be concerned primarily and perhaps this is the 
appropriate point for them to commend the Minister of State for Sci- 
ence and Technology for recognizing the differences between research 
in engineering and that in other scientific disciplines and for his 
personal efforts to include in his proposed legislation the acknowl- 
edgement of this difference in the title of the new council. (Rec.1)* 


Each council is to have a full-time President and some twenty 
members appointed by the Governor-in Council "from among eminent per- 
sons possessing special interest or expertise in the fields for which 
their respective granting councils are responsible”. There will be 
coordination between the Councils provided by an Inter-Council Commit- 
tee which will not have any executive power of its own but will report 
to the Minister of State for Science and Technology. This Inter- 
Council Committee will harmonize the granting practices of the 
Councils and will ensure that adequate support is given to interdisci- 
plinary research. It was proposed that the Inter-Council Committee be 
chaired by the Secretary of MOSST and include at least the heads of 
the Councils. The role of this Committee is not yet clear, especially 
in the allocation of funds among the Councils, because while it is to 


* The references in brackets are to the recommendations of Section 
VIII, pages 18 and 19. 
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report to MOSST, the Councils themselves will each report to an appro- 
priate Minister. The peer judgement evaluation of research proposals 
is to continue and thus there will again be a system of sub-committees 
to do this evaluation. 


2.2 Contracting-—Out: 


The "contracting-out" policy was set forth in 1972 with the hope that 
the resulting increased conduct of research in industry on behalf of 
the federal government would strengthen the research capability in 
Canadian industry and lead to the creation of new and ongoing jobs 
both by the research itself and by the spin-off product development 
which results from having the research done closer to the product 
consumer. According to this policy all new federal government 
research programs are to be assessed and whenever the capability to do 
the work exists within industry the research is to be contracted out, 
but the word "new" is left open to interpretation. The few intended 
exceptions include cases where the research and development needed is 
"inappropriate" for industry, where no suitable industrial capability 
exists and it would not be of optimum benefit to Canada to create one, 
where the R and D is essential to provide direct support to a 
regulatory function and where no private establishment can be found or 
created, where the R and D is essential to the maintenance of national 
primary standards and central testing services, and where the R and D 
is essential to maintain a limited in-house competence sufficient to 
assess the opportunities represented by the current state of tthe art 
to enable the operating department to perform its mission. The policy 
was given five years to become effective; we are at the mid-point of 
that period. 


The universities and other non-profit institutions are permitted 
to participate in such contracting only as sub-contractors to industry 
or when no competent company responds. The program is administered by 
the Science Procurement Division of the Department of Supply and 
Services, a group which has expanded rapidly and has collected into 
its operation many of the other science procurement programs formerly 
conducted under subvention programs. 


There also exists federal programs of various types for the re- 
ception of unsolicited proposals from industry and from universities. 
A few of these programs have budgetted funding, but most do not, and 
contracts resulting from such proposals must come from the operating 
budget of an interested government department. 
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2.3 General Policy: 


It is important to note that in the Federal Government's statement of 
science policy, above, there is included the concept that science and 
technology are national resources and that their use should be 
rational and efficient as with any other resource. Thus, while the 
Government supports the importance of basic research to the cultural 
identity and to the long range maturity of Canada, it recognizes the 
need for oriented research directed towards national goals. National 
goals have been defined in broad terms, energy, transportation, 
communication, etc., but they have not yet been interpreted into a 
form to make them directly useful as criteria in research project 
evaluation and funding. 
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If] - ENGINEERING RESEARCH 


3.1 Two Roles of Engineering Research 


In defining the profession of engineering itself, it is usually noted 
that it includes the application, with judgement, of the findings of 
the natural and mathematical sciences in the development, for the 
advantage of man, of economic methods of utilizing the materials and 
forces of nature. The roles of engineering research are then to 
provide the concepts and data to reinforce the activity of engineering 
under this definition and to provide also much of the underpinning. 
In providing the underpinning, engineering research is closely allied 
to oriented scientific research in the attempt to structure and in- 
fluence the development of emerging concepts and thus it is not anom- 
alous to find that one part of engineering research can be classed as 
basic research. 


Design which is the core of engineering is an iterative decision- 
making process involving the establishment of objectives and criteria, 
the complementary use of synthesis and analysis, construction, testing 
and evaluation. At any one time, the professional engineer is usually 
concerned with producing one particular product, service, or process, 
but the generalizations to other products and other processes are 
often of greater importance than the original. It is here that engi- 
neering research plays its second role of integrating the results of 
many special cases into general models and principles and in this type 
of synthesis it is easily distinguishable from classic scientific 
research. Thus, while in many cases engineering and scientific re- 
search overlap, their centroids are separate and engineering research 
is marked by the common thread of "design" which is almost always ap- 
parent and by an emphasis on systems, optimization, and orientation. 


3225) Engineering Research in Industrial and Government Laboratories: 


Since most of the knowledge of modern technology resides in industry, 
it would seem logical that the largest concentration of engineering 
research would also reside in industry. It is surely one of the 
obvious weaknesses of most Canadian secondary industries that this 
concentration is not adequate for the needs of a country which wishes 
to trade in high technology products. Good engineering research will 
not alone create an internationally competitive Canadian industry but 
it is usually a key element. The Engineering Deans support the 
policies, programs, and attitudes of the Federal and Provincial 
Governments which encourage the development of the engineering 
research potential of Canadian industry. (Rec. 2) 
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The national benefits to be derived from engineering research 
carried out in government laboratories are somewhat more diEticulieco 
identify. There is an obvious need for a goodly number of active 
government research engineers keeping abreast of the current state of 
technology in order to provide a pool of hopefully disinterested ex- 
pertise to advise government on technical matters. Similarly many 
large research projects require an appreciable government presence, 
but arguments concerniny the efficiency of having complete decision 
and execution under the roof of one government department do not’ seem 
to justify the establishments necessary to maintain such projects in- 
house. The transfer of technology from government laboratories to the 
market place has suffered so many impediments that it has been diffi- 
cult for the country to reap the benefits of much of the intramural 
expenditures. Surely, it cannot be best for the long-term economic 
development of the country to continue to have intramural research ac~ 
count for over 50% of the Federal Government expenditure on Research 
and Development, and to continue to have large research spenders’ such 
as the Departments of the Environment and of Agriculture devote well 
over 90Z of their scientific activities’ budget to intramural work. 
While contracting-out appears to have minutely reduced these fractions 
there is not yet evidence of any gross change even though the chanel- 
ling of external expenditures through the Department of Supply and 
Services has made such expenditures more readily identifiable. (Rec. 3) 


3.03 Engineering Research in Engineering Schools: 


It is the scholarship, the creation of new knowledge and the synthe- 
Sis, in short, research, which distinguishes the universities from the 
other components of the educational systems of the different 
provinces. Because of this research, the universities are not like 
the other educational institutions and they have responsibilities 
which go beyond the education of the pupils who are within their walls 
at any one time. Many are the advocates of research in general within 
the universities, so we can restrict our discussion to research in the 


engineering schools. kngineering research was divided above into two 
categories: the basic work underlying, though not always 
chronologically preceding, tne design phase; and the generalizing and 
syntuiesis vork paralleling the design activities. Both of these 


categories have a place in the engineering school. 


It has been estimated that Canada contributes less than 3% to the 
international pool of scientific knowledge but it is the individual 
contributors of this small fraction who have ready access to the _ re- 
maining 97% through personal contacts and general awareness. The same 
distribution ts probably applicable in technologically-based fields 
and again the contribiitors of new ideas have access to the ideas of 
others, and thus Canada must support the more basic aspects of 
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engineering research. An appreciable fraction of this type of engi- 
neering research can be done with efficiency in the engineering 
schools because the university professor is not so constrained by 
delineated objectives and product deadlines, he has ready contact with 
colleagues of other disciplines, he is constantly spurred by ingenuous 
comments of graduate students, and his lack of proprietary interest 
often makes him more freely accepted nationally and internationally. 
For every engineering professor actively pursuing good _ research, 
Canada has a disinterested expert observer of all international 
developments in that field. 


Much of the synthesis function of engineering research can also 
be performed efficiently by engineering schools because the professor 
has the freedom to look to generalizations, and the very nature of his 
teaching function encourages this type of activity; tthe teacher al- 
ways seems to prefer to discuss broad principles rather than narrow 
examples, especially if he has developed the principles. However, 
this synthesis and creation of general models is not an ivory-tower 
activity and the engineering professor in such a role must have ready 
access to current industrial solutions to related problems and access 
to facilities which allow filling of the knowledge or data gaps in the 
postulating and testing of the model he is creating. 


There are several internal advantages to research in the engi- 
neering schools which in turn have external effects mainly through the 
influence on the attitudes and abilities of the graduate and _ under- 
graduate students. It is of vital importance that an engineering 
school be collectively knowledgeable of the current state of technolo- 
gy and this state of awareness comes through the research and profes- 
sional activities of its individual professors. It is not necessary 
that every engineering professor be engaged in research, indeed it is 
wasteful that the unsuited be encouraged to do so, but each must be 
immersed in an environment in which today's and tomorrow's industrial 
problems are under knowledgeable review. The professor with research 
ability who wishes to do research work should have access to funds 
adequate to allow him to contribute these talents to the community. 
Thus, the development of better and relevant teaching across the 
school is an important consequence of good engineering research, 
though it must be admitted that research does not increase teaching 
ability in every individual case. 


During the expansion phase of most Canadian engineering schools, 
experience in and contacts with industry were not major criteria in 
the hiring of new professors. However, the importance of this lack of 
industrial involvement can be seen to be well recognized in some areas 
by the engineering professors themselves who are now remedying the 
situation through industrial contracts and through leaves and sabbati- 
cals with industrial companies. 
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This may be the appropriate point to indicate another significant 
difference between research as an activity in the engineering depart-— 
ments and in the science departments; the apprentices produced by the 
former are destined primarily for positions in industry and government 
and in fields different from that of their thesis work, that is, they 
are not intended to reproduce their supervisors. There is a growing 
acceptance of engineering PhD's in Canadian industry, in part due to 
NRC programs to encourage this acceptance, however, it is important to 
note that in contrast to most of the sciences, the Master's degree is 
a very respectable terminal degree in engineering, and the additional 
exposure to research or design beyond the Bachelor's level in an 
active engineering department produces a more technologically aware 
graduate. 
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| V— SOURCES OF RESEARCH SUPPORT 


The two main types of research funding are grants and contracts. A 
grant is really the only satisfactory method of supporting purely 
curiosity motivated research, but on the other hand grants can be used 
also for oriented research. It would appear that the main feature 
which distinguishes a grant for oriented work from a contract is that 
the report to the sponsoring agency on the former does not in itself 
disseminate the results of the research but is a post-facto justifica- 
tion for the award of the grant. On a contract, the reports and per- 
haps the prototype unit are of themseives important to the sponsor. 
The sources of grants and contracts for the universities include the 
Federal, Provincial and other governments and their agencies, indus— 
trial companies, and non-profit organizations. The grants-in-aid pro- 
gram of N.R.C. has been the largest source of direct operating funds 
for research in the Canadian engineering schools. Several of the 
provincial governments, especially Quebec, have significant granting 
programs and all of the provincial governments contribute in one way 
or another to indirect research costs. 


The Defence Research Board's extramural program was also a signi- 
ficant source of grants and the sudden departure of this innovative 
program will leave a large funding gap in many engineering research 
groups, and it is to be hoped that the funding withdrawn from the 
D.R.B. program will reappear as an explicit supplement to the funds 
available to the new granting Council. (Rec. 4) 


Contracts with industry and more particularly with government 
agencies are a growing source of research support in the engineering 
schools. There are many problems presented by these contracts as a 
form of funding because they impose restrictions to which the univer-— 
sities have not been accustomed: deadline dates for formal reporting, 
orientation and pacing of work, conflicts of interest for graduate 
students, proprietary interest in results, etc. Fortunately these 
restrictions have not been foreign to engineers and thus the engineer- 
ing departments have in general welcomed the increased number of con- 
tracts available, and university administrations have been understand-—- 
ably willing to accept the direct overhead payments thereby provided. 
Almost without exception the engineering departments of Canadian 
universities can selectively undertake more contract research without 
distorting their operations, but each must be continuously alert to 
the maintenance of a balance such that contract research does not 
become an end in itself but remains an intellectual activity and 
subsidiary to the primary functions of the department. 
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It is generally advantageous to have the research in any one 
department and perhaps even of any one professor supported by funds of 
several different types and from several different sources. Besides 
the obvious hope that more sources will produce larger total funds, 
breadth of support allows diversification and change of emphasis as 
the field changes, guarantees continued support salaries by overlap- 
ping contract spans, provides flexibility to follow promising ideas, 
demands broader contact with the outside world, protects against the 
effects of the sudden termination of a contract, and in some sensitive 
areas renders results less suspect because they are not financed by a 
single sponsor. (Rec. 5) 
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V — THE NATURAL SCIENCES AND ENGINEERING RESEARCH COUNCIL 


The initial membership of this Council will obviously have a = strong 
influence on the direction to be followed for many years by its vari- 
ous programs. While this membership should and probably will be 
dominated by academics, the Engineering Deans hope that the membership 
will include people of broad expertise and sound judgement from out-— 
side the universities who are sympathetic to and knowledgeable of the 
economic and industrial needs of the country. Such talent could be 
found in industrial research and development activities or in govern- 
ment laboratories. This Council will not necessarily have concerns 
about the economic health of the country written into its terms of 
reference, nor will it have a set of operating laboratories under its 
wing to keep it nationally informed on the current progress and pit- 
falls of technology. Thus, the terms of reference and the initial 
membership must be chosen to ensure that the Council adequately 
performs both of the mandates implied in its title and the Engineering 
Deans would be pleased to suggest prospective candidates. (Rec. 6) 


The peer judgement system for the award of operating grants as 
practiced by N.R.C. is in general the most suitable for operating this 
form of grants program. Since many changes in the details of the 
granting program will be required by the reorganization of the grant- 
ing councils, the time is opportune to review the operation, member- 
ship, title and number of the adjucating sub-committees, and the cri- 
teria for the allocation of funds among these committees. We hope 
that the new Council will undertake this review as one of its first 
tasks, that it will consult widely as part of this review, and that a 
similar review will be repeated periodically say every seven years. 
(Rec. 7) 


In Report No. 18 ''Policy Objectives for Basic Research in Canada" 
the Science Council suggests that scientific research proposals should 
be judged against two separate sets of criteria: 1) internal criteria 
which concern the importance of the work proposed to the appropriate 
discipline and to neighbouring disciplines, the soundness of the pro- 
posal, and the ability of the proposer to succeed with it; 2) external 
criteria related to the relevance of the work, the side benefits, the 
possible adverse effects, and the cost. The Deans of Engineering are 
in favour of the inclusion of a similar double set of criteria in the 
evaluation procedure for at least the engineering committees of the 
new granting Council, and we feel that similar criteria could be 
beneficially applied by all of the committees and even in the 
allocation of budgets among the committees. (Rec. 8) 


There are several other current major granting programs of N.R.C. 
which influence the engineering schools and we recommend that review 
of at least the major equipment grant and negotiated development grant 
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programs be undertaken. One important consideration in the review of 
the terms of reference of the latter and of similar very desirable 
seed-money programs is the influence on them and vice versa of the now 
Static nature of the establishments of the engineering school staffs. 


While on the whole it is probably advisable that the Inter- 
Council Coordinating Committee not have any executive power of Lhesedne 
difficulties can be foreseen in its role of promoting interdiscipli- 
mary research and "seeing that it has adequate support", Biomedical 
Engineering seems to have suffered already from this problem of unde- 
fined sponsorship. As its name implies, the Inter—Council Coordinating 
Committee is to provide for cooperation between the three granting 
councils, but perhaps more important it should also provide positive 
leadership in funding policy for federal grant-based research. Since 
its executive power resides in the individual councils, both the co- 
operation and leadership aspects would probably be enhanced by 
limiting the membership of the Inter-Council Coordinating Committee to 
the Secretary of MOSST, the heads of the three councils, and a repre~ 
sentative of the Treasury Board. (Rec. 9) 


The Deans of Engineering support very strongly the maintenance of 
a peer-judged grants-in-aid program directed towards the individual 
university professor much along the lines of current N.R.C. university 
grants program. While we are recommending a review of the details of 
operation to ensure optimum performance and, in Section VII, a more 
realistic-level of funding, we recognize that this program has 
provided the core of research funding in our departments and must 
continue in this role despite increases in more mission-oriented work. 
(Rec. 5 to 8) The breadth of outlook and expertise of the peer 
committees necessary to ensure quality is just not available on other 
than a national scaie and thus the program must be continued under the 
aegis of the new Natural Sciences and Engineering Research Council. 
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VI — CONTRACTING OUT 


The contracting-out of government research is in general more benefi- 
cial to the country than performing a similar amount of research 
within government laboratories. This statement becomes even more true 
as the character of the work has more the flavour of development than 
of basic research. The Deans of Engineering hope that their depart- 
ments will have ready access to contract competitions for research 
work done for federal government departments, and they will endeavour 
to ensure that all such contractual arrangements with members of their 
staffs which involve the professor's university or engineering school 
in any way are made "through the front door", that is, with the full 
knowledge and consent of that university. They will also try to make 
available to government departments negotiating contracts, the 
appropriate university or engineering school policy with respect to 
the approximate external time commitments allowed for the staff 
members concerned. 


We are here discussing research activities which use university 
facilities and not the professional activities of the professor as an 
engineer. The latter is not a three-way agreement though future em- 
barrassment might be saved if the government department employing the 
professor as a professional consultant knew the policy, with respect 
toOutside activities, of the professor's faculty. 


Clauses which prevent universities from competing for contracted- 
out research when any one company, almost regardless of its expertise, 
has bid are not beneficial for the country, provided of course that 
the university uses realistic costs in its competitive tender. Such 
barring of front-door tendering leads to the establishment of quasi 
off-campus companies which sell university services indirectly. 


The Deans of Engineeering would also like to see greater encour- 
agement of and funding for unsolicited proposals, in part because 
availability of contracts of this type are less constraining on the 
direction of research in the engineering schools than are the solici- 
ted contracts because they allow "free" research to proceed in the 
confidence that there is a reasonable chance for adequate funding if 
it shows signs of success. The concept of unsolicited proposals also 
allows the shopping for a sponsor to be done to some extent by the 
Department of Supply and Services, but more important, perhaps ideal- 
istically, it may allow industry and universities a means of telling 
government what they think are potentially significant technological 
problems. They must be "significant" because the proposer has already 
invested other funds in the preliminary study. (Rec. 10) 


September 7, 1976 Science Policy 22:47 


The contracting policies of the government departments should 
make it convenient for university departments to participate in the 
contracts awarded to industry. We do not want to "freeload" on 
government-industry contracts but we believe that there is talent 
available in our engineering schools which is probably under-utilized 
yet would be useful to both parties of such contracts. There appears 
to have been cases already in which slight changes in the contract 
wording would have facilitated university involvement to the benefit 
Ghali 


As noted previously, the contracting-out policy has produced 
little fractional change to date in the federal research and develop- 
ment money spent on purchasing extramural research, moreover a frac- 
tion of the order of one half of the industrial research contracts 
under this program has been with service organizations and thus. has 
probably not created new on-going jobs but shifted employment from one 
sector to another. While the number of research contracts channelled 
through the Department of Supply and Services to the universities has 
increased, there appears to be little increase in the number of 
government contracts awarded to universities. 
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Vil — GENERAL 


It is difficult not to comment at least briefly on the general level 
of funding of research in Canada. When normalized to such economic 
indicators as Gross National Product, the expenditures for research 
and development for Canada are about one half of those of the leading 
industrial nations and it is doubtful if the gross Canadian expendi-~ 
tures are even keeping pace with inflation. For example, over the 
three years 1973 to 1975, the increase in federal expenditures on all 
scientific activities in the natural sciences averaged only 72% per 
annum, or it can be noted that while the total payment for research in 
the natural sciences to Canadian universities and non-profit 
institutions from all federal departments and agencies increased by 
some 17Z in current dollars over the 1969-1975 period, the value in 
constant 1969 dollars actually decreased by some 14%, moreover the 
amount of research activity purchaseable by the N.R.C. operating 
grants program has decreased by a much larger fraction over a_ similar 
period. Thus, while all the debate has been in progress regarding 
science policy in Canada, the position of the scientist and research 
engineer has steadily deteriorated. The real deterioration is even 
greater when account is taken of the sophistication factor in 
experimentation, the complexity of the instrumentation required to 
advance knowledge is increasing steadily. 


The Deans of Engineering applaud the increase of funds made 
available to the N.R.C. grants program for 1975/76, bemoan the later 
partial retraction enforced by the Treasury Board, and believe that a 
realistic minimum funding level for this program under the new council 
would be a value which keeps the purchasing power constant at that of 
say 1970/71 multiplied by a factor reflecting both the increased soph- 
istication of the work involved and, as far as engineering is concern- 
ed, the past inadequacy of the available funding which resulted from 
the late maturing of engineering research in the Canadian universi- 
ties. The latter factor is somewhat arbitrary, but in our judgement 
should be approximately 1.3, a factor which with tthe inflation in- 
crease would maintain this program at its previous importance and 
allow mission-oriented research to be selected with careful attention 
to the intellectual content of the individual contracts. (Rec. Hes) 


Canada is embarking on many large engineering projects, in 
energy, in communications, in transport and in manufacturing plants, 
and it appears reasonable that as a national goal an appreciable frac- 
tion of the background research for and the synthesis work resulting 
from these projects should be carried out in Canada. The Engineering 
Deans thus encourage the sponsors of these large projects to allocate 
a small fraction of their expenditures towards the engineering re- 
search efforts of the Canadian part of the enterprise concerned, or of 
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potential or developed Canadian centres of related expertise. This 
small diversion of funds is likely to be a good investment as it will 
provide some of the basis for answers to the next generation of Cana- 
dian problems and the engineers ready to tackle these problems. It may 
well be that government intervention is needed to provide the incen- 
tive for multinational concerns to establish or better support Canadi- 
an research centres. It could be noted that the strong research com- 
plex of Bell Northern Research resulted from the intervention of a 
government. (Rec. 13) 


The low level of communication and interaction between small 
Canadian companies and the engineering schools is surely detrimental 
to the possible industrial development of Canadian secondary industry. 
Much of the blame for the lack of interplay lies with the engineering 
schools, and the Engineering Deans themselves will seek means of 
fostering improved contacts with smaller Canadian companies, sharing 
of contracts is obviously one method and the encouragement of indus- 
trial sabbaticals another. (Rec. 13) 


With the numbers of large engineering projects now contemplated 
and the increasing development of secondary industry, the long-term 
demand for engineers is unlikely to decrease, though the short-term 
needs may fluctuate in both number and type. The sophistication of 
Canadian engineering work is also increasing and necessitates a higher 
technical quality of the engineers themselves. This increasing scope 
and complexity of engineering in Canada will in turn place growing 
demands on the engineering schools as they keep pace with changing 
technology. With the current stable nature of the size of engineering 
schools, keeping pace with technology forces gradual self-retraining 
of staff and the latter is only possible through close technical liai- 
son with industry and with government departments. Thus the main theme 
of this paper is an expression of the importance of research to the 
continued development of the engineering schools as a national re- 
source and of the need to this end of a continued professor—-oriented 
grants-in-aid program funded at a realistic level to be the core of 
the research funding of the engineering school departments, of a 
growth in carefully selected mission-oriented research projects, and 
of the involvement of the engineering professor with technologically 
advancing industries. 
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We have here been concerned with the national set of engineering 
schools and have refrained from discussing directly the rele’ of > the 
provincial governments in the funding of engineering research. Obvi- 
ously, the policies of its provincial government with respect to 
university financing have a dominant effect on the ensemble of re- 
search activities within a given university, but there are other 
forums for the discussions of such policies. However, we do hope that 
the policies of each province will be such as to foster good engineer- 
ing research and in particular to encourage the concept that breadth 
of support in terms cf both type and source is beneficial to good 
engineering research. (Rec. 14) 
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Vill - CONCLUSIONS AND RECOMMENDATIONS 


The National Committee of Deans of Engineering and Applied Science: 


iL 


Expresses its approval that the difference between research in 
engineering and in the natural sciences has been recognized in the 
title of the new granting council. 


Supports the current programs for encouraging research activities 
in Canadian industry and would like to see them expanded in 
consultation with industry. 


Urges that the contracting-out policies for research for federal 
government departments will soon lead to a significant increase in 
the fraction of the government research and development 
expenditures allocated to extramural laboratories. 


Recommends that the funds previously distributed by the Defence 
Research Board's grants-in-aid programs be re-allocated to 
committees of the granting councils covering similar areas of 
research. 


Recommends that policies of the federal government, the provincial 
government, and the universities themselves be such as to 
encourage diverse types and sources of support for research in the 
engineering departments. 


Recommends that the membership and terms of reference of the new 
granting council recognize the needs of engineering research in 
Canada within both industry and universities. 


Recommends that the new Natural Science and Engineering Research 
Council review the criteria to be used for distribution of the 
available funds among the discipline sub-committees and that such 
a review be repeated periodically. 


Supports the use o£ peer judgement in the evaluation of 
applications for engineering research grants but wishes to. see 
relevance added as a criterion. 


Recommends that careful consideration be given to the funding of 
multidisciplinary projects especially ones which. cross Council 
jurisdictions. 
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10. Recommends that steps be taken to increase appreciably the funding 
available for contracts arising from unsolicited proposals, and 
that the universities be allowed to participate more fully in the 
contracting-out programs of the federal government. 


11. Recommends that in the short term the minimum level of the grants- 
in-aid programs for engineering research be high enough to’ recoup 
both the loss in purchasing power due to inflation over the past 
five years and some of the loss of effectiveness due to increased 
sophistication of experimentation. 


12. Recommends that attempts be made to ensure that some small frac- 
tion of the expenditures for the large engineering projects be 
allocated to related research work in Canada. 


13. Recommends that universities facilitate industrial leaves and 
sabbaticals for professors where such leaves foster the technolo- 
gical development of the department concerned. 


14. Recommends that provincial governments adopt policies which foster 
good engineering research in both industry and the universities, 
and that such policies not restrain the universities from coopera- 
tive efforts with industrial companies or government agencies. 
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Appendix "40" 
Submission from 
THE CHEMICAL INSTLTUTE OF CANADA 
to 


THE SENATE SPECIAL COMMITTEE ON SCIENCE POLICY 


December, 1975: 


The Chemical Institute of Canada (C.1.C.), along with its constituent 
societies, the Canadian Society for Chemical Engineering (C.S.Ch.E.) and 
the Canadian Society for Chemical and Biochemical Technolocy (CS: Cuner. = 
is the national scientific and professional organization of chemists, 
chemical engineers and chemical and biochemical technologists. Through 
its Science Policy Committees the Institute provides a means for its 
memvers to communicate with and assist appropriate organizations concerning 
government policies which affect its more than 7,000 members. 

This submission outlines, briefly, four major areas of concern to the 
C.1.C. and its members: (i) industrial research, (ii) research in government 
laboratories, (iii) government support of university research and (iv) em- 
ployinent opportunities. In the months ahead, members of the Institute will 
be engaged in detailed examinations of these and other areas in an attempt 
to outline, in more detail, existing problems and their causes and to make, 


wherever possible, positive recommendations for improvement. 


(i) Industrial Research 
Members of the C.I.C. have for years expressed concern over the 
quality and quantity of research in Canadian industry and have questioned 


whether it is expanding in the way it should. While the Canadian chemical 


industry appears to be undergoing expansion at the present time, the 
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expansion is,for the most part, in production facilities and not in the 
research and development sector. The Institute plans a detailed study 

of the situation particularly in regard to reports of research personnel 
reductions and research lab closures in several Canadian industries. The 
government's "Make or Buy" policy in which Departments such as Environment 
Canada, Energy, Mines and Resources, National Defence and National Health 
and Welfare award R & D contracts to industry and other sectors will also 
be examined. This study will consider the manner in which these awards 
are made, in particular, the extent to which peer group evaluation is used. 
It will examine the "Make or Buy" policy with regard to whether this mode of 
support of research leads to acceptable scientific results and,in general, 


it will attempt to assess the impact of the policy on research in industry. 


(ii) Research in Government Laboratories 

It appears that many established research groups and services in 
government laboratories are being allowed to run down through attrition and 
general lack of sufficient funding for research. If it is intended that 
government laboratories be phased out, with their work transferred to other 
institutions in order to have more viable laboratories in the private sector 
in the future, then it is important that the matter be kept under constant 
review and assessment. At the present time, it is of great concern to some 
members of the Institute that some research may be contracted out to 
institutions which are not properly equipped in terms of facilities and 
manpower to handle the work. Possible inefficiencies of this sort require 


a thorough examination. 


(iii) Government Support of University Research 


This continues to be an area of grave concern to chemists and chemical 


engineers working in‘universities. The situation in which government funding 


of scientific research in universities remained essentially constant for six 
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years, in spite of rapidly increasing costs, has been well docunmeated. 

The encouraging increase in NRC funds announced in the Spring of 1975 

was tempered somewhat by the Federal budget cuts in-June of the same 

DS The N&C program of scholarships and grants-in-aid of University 
research was cut by $2.7 million and this, coupled with the termination 

of all DRB funding in 1975 (with the loss of some $3.0 million of grant 
support), has resulted in renewed concern for the future of university 
research. Further study by the Institute in this area will include an 
examination of the impact, on basic research in universities,of R & D 
contracts made to university workers through various Governinent Departments 


~ such as Environment Canada. 


(iv) Employnent opportunities 


Employment opportunities for new Chemistry graduates do not appear 
good at the present time and are certainly poorer than in the 60"s when a 
fresh graduate could expect several job offers. Although the demand for 
Chemical Engineers and Technologists seems higher than for Chemists, 
employment statistics for all three groups need to be examined. A 
particularly serious situation has developed in regard to Ph.D. chemists 
where a scarcity of job openings in the academic, government and industrial 
sectors has resulted in a number of them occupying “temporary" postdoctoral 
fellowship positions for several years. It seems that highly trained 
personnel in many areas of endeavour, not just chemistry, are currently 
being under-utilized and close cooperation between post-secondary educational 
institution, industry and appropriate government agencies is needed to solve 
this problem. Canada must find ways to make good use of its well educated 


citizens. 
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Appendix "41" 
THE FUNDING OF SCIENTIFIC RESEARCH AND DEVELOPMENT IN CANADA 
Submission from 


THE CHEMICAL INSTITUTE OF CANADA 
to 


THE SENATE SPECIAL COMMITTEE ON SCIENCE POLICY 


September 1976 


INTRODUCTION 


Canada, in common with other developed nations, is largely dependent 
on science and technology for the maintenance and development of her 
material standard of living. Indeed, one can go further and justifiably 
argue that the impact of science and technology extends well beyond the 
purely material to the quality of life, for it is because of the improve- 
ments in productivity wrought by the application of science and technology 
that we in this country today have the choice open to us of whether to 
pursue further increases in material well-being or to devote increasing 
amounts of time and energy in non-material endeavours. 


On the negative side, many of the problems which confront us today: 
resource depletion, environmental deterioration, suboptimal urbanization, 
and the like have at least some of their roots in misapplication of science 
and technology and their solution will require additional input and some 
redirection of science and technology. 


However, unlike most other developed nations, Canada has not been 
sufficiently concerned to see that there has been developed in Canada an 
adequate fund of scientific and technical knowledge or of scientifically and 
technically educated people. In essence, we have been satisfied to base 
the standard of living which we presently enjoy in this country on depleting 
natural resources and the scientific and technical knowledge and efforts 
of other people. When we have spent money and effort, it is far from clear 
that the spending has been done in anything that resembles an optimum 
fashion. 


It is the concern of the members of The Chemical Institute of Canada 
and its constituent society, the Canadian Society for Chemical Fngineering, 
that recent federal government actions towards the funding of scientific 
research and development in Canada, fer from improving what is an unhealthy 
situation, will serve only to reduce further the supply of personnel and 
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the level of available knowledge and jeopardize both the standard of 
living and quality of life in this country. In sharp contrast to the 
recommendations made in 1972 by the Senate Special Committee on Science 
Policy, the financial support for research and development in Canada 
appears to be declining. The percentage of Canada's GNP spent on 


scientific R and D (already the lowest of the OECD nations) continues to 
decrease. 


We affirm our previous position! in which we endorsed the Lamont agne 
Committee's proposed shift in priorities toward applied research and 
development. We also urge the adoption of the Committee's recommendations 
for the budget for basic research - a significant annual increase which 
will at the very least compensate for inflation and the sophistication 
factor. We also feel that much greater attention needs to be directed 
towards stimulating technologically based innovation in Canada through 
reduced taxes and other appropriate means. Such actions are essential if 
the present efforts of our scientific and technical people are not to be 
wasted and the country faced with technological bakruptcy. 


RECOMMENDATIONS OF THE LAMONTAGNE COMMITTER 


At the beginning of this decade, national expenditure on research 
and development in Canada was less than 1.3% of GNP. The data collected in 
Tables I and II document clearly the very weak position occupied by Canada 
compared to other developed countries®>3. The extent of expenditure in 
Canada on basic research (Table I) or on overall R & D (Table II) was only 
55-65% of that in comparable countries. 


The Senate Special Committee on Science Policy, recognizing the 
importance of science in Canada and the need to support it at an 7 
appropriate level, recommended in Volume 2 of its Report published in 1972 


“that national expenditure on R & D should reach 2.5% of GNP by 
1980, it being understood that the Canadian government's direct 
‘contribution to reaching this target will be restricted to the 
support of worthwhile programs and projects". 


1"Chemistry in Canada", November 197h. 


Grace a: on information from NRC originating from a Science-Council Study. 


Prepared by B.E. Conway. 
spased on 0.E.C.D. Survey for the years 1970-73. Prepared by B.E. Conway. 
) 


The Report of the Senate Special Committee on Science Policy. Chairman, 
Maurice Lamontagne, Q.C., pages 421 & hok. 


22:58 


Science Policy September 7, 1976 


The report further stated: 


"In summary, the committee proposes an increase in the magnitude 
of the overall Canadian R & D effort to place it more in line 
with those of similar countries. This change should be 
accompanied by improvements in the redistribution of the R & D 
effort toward the development end, from performance by 
government to performance by industry, and this can only be 
accomplished by instituting an effective framework of decision- 
making". 


GOVERNMENT ACTIONS TO DATE 


At the midpoint of this decade, the grossly deficient funding total 
appears to be getting worse, instead of moving towards the figures 
recommended by the Lamontagne Committee for the target date of 1980. 


The data given in Table III show that while federal goverment 
expenditures rose by some 35% (in terms of constant 1971-72 dollars) 
over the period 1971-72 to 1975-76, federal expenditures on R & D (all 
sciences) rose by only 6% and in the natural sciences actually decreased 
by 0.3%2. This drastic cutback in government support of R & D has been 
seen in the termination of all D.R.B. funding in 1975 and the virtual 
freezing of N.R.C. funds for scientific research in the universities over 
the past six years. 


The repeal of the Industrial Research and Development Incentives Act 
was announced on December 18, 1975, by Treasury Board President, Jean 
Chrétien. This results in a reduction of approximately 20 million - 

30 million dollars pee year in government assistance, through tax rebates, 
to private industry®. At the same time, Mr. Chrétien announced that the 
Program for the Advancement of Industrial Technology funds would be frozen. 
These funds, amounting to about 26 million dollars per year, have permitted 
many smaller and medium-sized companies to carry out important research 

and development projects. The general decrease, over the past four years, 
in grants provided by the Water Resources Research Support Program is 
documented in Table IV and provides yet another example of R & D cutbacks/. 


The decline in federal government support for scientific research is 
further reflected in the figures of Table V. These data show that while 
total federal government activity in terms of "man years" increased by 
17.2% over the period 1971-72 to 1974-75 and while federal government 
activities in the human sciences increased by the same magnitude over this 
period, federal government activities in the natural sciences actually 


"Estimates Series", Information Canada. Catalogue No. BT 31-2. 


6ume Financial Post", p. 1, January 24, 1976. 
7 


Office of Research Subventions, Inland Waters Directorate, Environment 
Canada. Annual Reports, 1972-1973 to 1975-1976. 
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decreased®>9, These figures would not necessarily be inconsistent with 

the recommendations of the Lamontagne Committee if government support of 
industrial and university R & D had increased correspondingly during this 
period, However, as discussed above, this has clearly not been the case. 


It is true that there have been some moves on the part of government 
to support scientific research. Recently in the Province of Alberta, two 
new sources of funds for research have been announced. The Oil Sands 
Environmental Research Project opens up 4 million dollars per year for 
research on the environment related to the Oil Sands, funded jointly by 
Ottawa and Alberta. The Alberta Oil Sands Technology and Research 
Authority has 100 million dollars to spend over five years. Similarly, 
the federal government's support of pollution abatement research in the 
pulp and paper industry has been helpful. While such moves are in the 
direction recommended in Volume 2 of the Lamontagne Committee report, they 
are rare in Canada today. They represent only a small contribution to 
the "massive increases" recommended in the components of the total R & D 
budget for categories other than basic research. Moreover, they provide 
virtually no increase in the budget for basic research which according to 
the report "must also contain the sophistication factor representing the 
rise in the cost of doing a given volume of research". 


SOME MANIFESTATIONS OF GOVERNMENT ACTIONS 


Dr. Roger Gaudry, former Chairman of the Science Council of Canada, 
has reported that the problems experienced by university research workers 
result partly from the failure of Federal Grants to come close to matching 
inflationary pressures during the past five fiscal years1l®, During that 
period the cost of doing research has increased profoundly because of salary 
increases, increases in graduate student and postdoctoral stipends, a 
decrease in the number of scholarships available, and the effects of 
inflation on the cost of scientific supplies and equipment. As a consequence, in 
research laboratories in universities, as well as in industries and 
government institutions, outdated equipment is not being replaced and research 
groups are decreasing in size as well-qualified, scientifically trained 
personnel are let go and not replaced. In some cases, particularly in 
smaller universities, research groups have lost their funding entirely over 
the last few years, resulting in a-loss in research momentum and a concomitant 
reduction in the research and teaching capabilities of the institutions 
involved. 


The short term effects of the present Government policy are difficult 
to assess. Distinguished scientists may leave this country in search of 
better situations and the chances of attracting such people back in the future 
are remote. Once a research group has been allowed to run down it can be 
expected to take many years to build it up again considering the long 
training period required for scientific personnel. 


Ciena yal Government Activities in the Natural Sciences". Statistics Canada 
Catalogue No. 13-202. 


"Federal Government activities in the Human Sciences". Statistics Canada 
Catalogue No. 13-205. 


10 . G a w " 
Gponel, Report of the Science Council, 1974-75. See also "Government Scan : 
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On the other hand, if the present Government policies are pursued, 
the long term effects are not difficult to assess. Canada is heading 
to a condition of scientific and technical dependence, the effects of 
which may be as drastic as those occasioned by the energy imbalance. which 


so rightly concerns us. 
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TABLE I 


EXPENDITURE ON BASTC RESEARCH AS A PERCENTAGE OF GNP* 


@ of GNP 
Netherlands 0.6 
Japan 0.4 
Ureeke 0.4 Canada %@ of 
France 0.4 —- GNP as a fraction 
Germany 0.3 of the average: 55.5% 
Belgi un 0.3 
U.K. 0.2 
Canada 0.2 


* See reference 2. 
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GROSS EXPENDITURE ON RESEARCH AND DEVELOPMENT 


Ucoek. 

UoKe 
Germany 
Netherlands 
France 
Japan 
Belgium 


Canada 


Average: 


¥See reference 3. 


TABLE II 


AS A PERCENTAGE OF GNP* 


% of GNP 


HY 
WT sex 


=) 
ie) 


Canada R&D 


Pees! of GNP as a 


fraction of the 


agerage: 63.2% 
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TABLE III 


fn Analysis of Federal Government Expenditures 1971-72 


to 1975-76* 

Current Dollars Constant?(1971-72) Dollar 

1971-72’ 1975-76 1971-72 1975-76 Percent 

($106) ($106) ($106) ($106) Change 
Total Federal Budget - 14,841 28.2h2 14,841 19,999 +34.8 


Federal Expenditures on: 


Natural Sciences - 633.5 oly ee §33°5 831.4 - 0.3 
Human Sciences — 165.2 354.0 18582 250.7 +35.4 
Total (All Sciences) — §1,018.7 1.526.2 d,,01827 A062 a 7Gee 
-Research & Development 667.0 997.6 667.0 706.4 +5.9 


- Related Scientific 
Activities - S5is1 530.6 Set B15 o +6-0 


*Data taken from reference 5. 


T Deflated using the October lst (mid fiscal-year) values of the 
Consumer Price Index. 
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TABLE IV 


Water Resources Research Support Program, Inland Waters Directorate 


Environment Canada* 


Year No. of No. of Group or No. of Total of Total of Grants in 
Univer- Interdiscplinary | Projects by |Grants, 1972-73 Dollars 
sities Projects Individuals |Current assuming 6% 

Dollars annual inflation 


== [|= fe a 


*Data taken from reference 7. 
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TABLE V 


FEDERAL GOVERNMENT ACTIVITIES: MAN-YEARS* 


Percent 
1971-72 1974-75 Change 
Total Federal 286 ,976 336 ,262 lize 
Sciences: 
Natural - R&D 16 5749 16 ,858 + 0.7 
- Total 24,930 24,779 - 0.6 
Human -~R&D 1,418 1,629 +1h4.9 
- Total 8,575 10,044 +17.1 
Total -R&D 18,167 18 ,487 +1.8 
- Total 33,505 34 823 +3.9 


* Data on Scientific Man-Years only available up to 1974-75 in published 


form. All figures given are "Full Time Equivalents" 8,9 
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Appendix "42" 


SUBMISSION 
TO 


SENATE SPECIAL COMMITTEE ON 
SCIENCE POLICY 


ON 


THE ROLE OF 
CANADIAN 
CONSULTING ENGINEERS 
IN 
CANADA'S FUTURE 


THED ROLE BOF 
CANADIAN CONSULTING 
ENGINEERS IN 
CANADA'S 
FUTURE 


February 26, 1976 
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5 Given that we have Clients in Canada and abroad who have 
access to financing for their projects; we must be concerned 
about the longer-term availability of the skilled people who 
will make it possible for us to serve our Clients, and who 
will manage, operate, and maintain the plants and facilities 
we produce. 


oe With accelerating social change and the growth of public 
awareness, the values and ethics governing our decisions 
have been changing in degree if not in kind. We must be 
concerned about meeting our obligations to Society, to 
Clients, to the environment, and to our Employees and their 
families. 


ip To do these things we must be concerned about our own pro- 
fitability, so we can survive, grow, and meet and overcome 
new challenges. 


role The private sectors of society have not provided moral, 
economic, or technological leadership adequate to our times. 
Government has inexorably occupied this vacuum. This has 
accelerated the pervasive growth of the Government sector, 
and, as Government has assumed policy leadership, it has 
attracted to it many of the best and the brightest people. 
Accordingly, we must be concerned that the pragmatic system 
of checks and balances, that is essential to the maintenance 
of a free society, does not break down. 
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FOREWORD 


The Association of Consulting Engineers of Canada has a fram of 
reference through which it views major issues; though issues may 
change in importance, our framework of interests does not. 


This submission describes our views on our society and times 
with specific reference to national science pOlICY. 


The ACEC Frame of Reference 


1. Because we are a part of the service sector, working for 
others, we must be concerned about the ability of our Clients 
to obtain the funds they need for capital projects for replace- 
ment and expansion. 


2. Accordingly, we must be concerned about the ability of Canada 
and of its various regions to generate and to attract invest- 
ment. 


3. We are a relatively sophisticated sector dependent on our 
technological and managerial capabilities. We need a world 
market to allow us to develop to our full potential. Accord- 
ingly, we must be concerned about Canada's ability to compete 
internationally. 


4. Because we serve Clients, domestically and internationally, 
who often want complete packages involving hardware, ser- 
vices, and financing, we must be concerned about the strengths 
and capabilities of Canadian industry and commerce, and about 
establishing effective working relationships with them for 
Our mutual benefit. 
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INTRODUCTION 


The Association of Consulting Engineers of Canada is one voice 
within the broad services sector. That sector as a whole is a 
"third force" that serves and bridges among Business, Industry, 
Government, and Education. Within the services sector ACEC is 
differentiated by a strong professionalism and an emphasis on 
technological and managerial capabilities. 


Range of Size and Scope of ACEC Member-firms 


Consulting engineering companies range in size from one-person 
firms to large-scale enterprises. Our members are found in all 
parts of Canada; despite regional disparities, consulting en- 
gineers are one set of poles of attraction for local agglomera- 
tion of technological and managerial resources. Despite some 
common interests, we are engaged in strong and creative compe- 
tition one with another. Though engineering is our main thrust 
we have recognized the need to associate with many other kinds 
of skills, to provide our clients with the more complete capa- 
bility they need. Accordingly, many of our Member-firms include 
skills and disciplines ranging far beyond engineering. We have 
recognized, and adapted to, new needs. This process continues. 
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Historical Evolution and Characteristics of ACEC Member-firms 
Consulting engineering firms are broadly representative of small- 
business entrepreneuring. All were founded by people with a 
sense of the market, and/or some strong technical experience, and 
an unusual readiness to take risks. This is a typical pattern in 


consulting with the main requirement being a good measure of self- 
confidence. 


The next stage in the evolution of consulting engineering firms 

was (and is) the acquisition and development of professional 
managerial capability, and a gradual broadening of technical scope. 
The entrepreneurial founder usually lasts one generation, but then 
the firm must be supplemented by these other talents. This pro- 
cess of evolution is highly developed and elaborated, because 

many of our Member-firms have been in existence for decades, 
building, and adapting to new needs. 


Thus, ACEC represents a sophisticated resource built upon 
technological and managerial capabilities, and welleacquainted 
with risk. 


This level of sophistication requires a world market to allow 

us to develop to our full potential. Accordingly, we are con- 
cerned about Canada's ability to compete internationally, and 

we have taken a leading role in packaging Canadian capabilities 
for export. 

We are reservoirs, developers, and promoters of knowhow. Because 
Our resources are limited, and the challenges are large, we have 
had to concentrate not only on achieving excellence but on obtain- 
ing optimum solutions to the fundamental problems Canada faces. 

We have had to develop a global approach, to build on our strengths 
in order to surmount world competition. Accordingly, the pursuit 
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of excellence is one component of our Credo. This translates 
into a never-ending effort to push back the frontiers toward 
higher-level knowhow. 


A Commitment to Canada 


ACEC Member-firms are Canadian in fact. Our roots are in the 
Canadian experience. Our strengths, which we are marketing to 
the World, derive directly from Canada's society, history, cli- 
mate, and topography, which define its unique challenges and 
needs. 


Canada's control of its own destiny rests in part with the 
ownership of its own resources. The paramount resource today 

is knowhow. The Canadian tradition has been to surrender equity 
ownership to foreign firms. The modern analog of that unfortunate 
process is to surrender ownership and control of knowhow to foreign 
firms. 


Canada's current trade deficit in management and technological 
services is around $1 billion a year. Canada imports literally 
millions of pounds of engineering drawings each year. Canada 
assigns management of major projects, that include a large com- 
ponent of research and development, to foreign firms. These 
firms end up with the knowhow and the reputation. 


It is not as though Canadian organizations lack competence to 
manage these very large projects. Our "Capabilities in Exile" 

are recognized abroad, and have been proven time and again. 

But as in the arts, recognition at home comes slowly and grudging- 
ly. 


There is no project in Canada, present or contemplated, no 
matter how large or how complex, that could not be managed by 
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Canadian capability. This may, in many cases, require a 
consortium of skills. This is the rule rather than the excep- 
tion on major projects, in Canada and abroad. 


The Government of Canada has made a beginning to encourage the 
expansion of Canadian content in engineering and construction. 
The same philosophy should apply equally to Canadian content in 
the conceptualization and the R and D phases of these projects. 


Many foreign technological organizations maintain subsidiaries 
in Canada, often employing many Canadians. On the face of it, 
this seems to meet, at least in part, the demand for Canadian 
content; but while the argument should not be taken to its 
extreme, there is some truth to the allegation that every com- 
“petent Canadian who works for a non-Canadian enterprise is to 

an extent working to diminish Canadian Sovereignty. This can 
only be countered by offering superior challenges and opportuni- 
ties, in Canada, in Canadian-owned organizations. The members 
of ACEC are Canadian in this full sense. 


One of the important capabilities ACEC members have developed, 
and are continually strengthening through working on major 
projects, is Project Management. In the Canadian context, this 
means the skills and the systems to plan and to manage the de- 
velopment of our own country. 


73 
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NATIONAL INNOVATION AIMS AND GOALS 


One of the more satisfactory definitions of the Aims and Goals of 
the Federal Government in science policy can be found in one of 
their own reports; in this case, the introduction by the Hon. 
C.M. Drury to the Grasley report. on risk capital..... 


'...concern for the creation of an environment conducive to 
the development of an indigenous technological capability in 
Canada which will contribute to the country's social and 
economic goals ...to make our country a better place in which 
touivec. 


Accordingly, technology has to be seen as part of, and not as 
distinct from, its complete social, economic, physical and human 
matrix. 


Daniel Bell, in his recent book" The Coming of Post-Industrial 
Society," gives us some indications of a future predicated on a 
strong services sector and a particular emphasis on technological 
and managerial skills. He summarizes its characteritsics in this 
way: 

1. The change from a goods-producing to a service economy 
(the majority of jobs are in services rather than in 
manufacturing). 

2. The preeminence of the professional and technical class 
(a change not only in where people work, but in the 
kinds of things they do). 

3. The centrality of theoretical knowledge as the source of 
innovation and of policy formulation for the society. 
(Knowledge, and its applied derivative...Knowhow, are 
the ultimate and universal world currency). 

4. Future orientation: the planning of technology through 
technological assessment, and the control of technology. 

5. Decision-making based on the rise of a new "intellectual 
technology." (In other words, the ‘management of organ- 
ized complexity'). 
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The centrality of theoretical knowledge..." requires us to 
look at where we have come from technologically in order to 
appreciate what is happening today. The technology we are all 
familiar with is the culmination of a process that started with 
the Industrial Revolution and that blossomed forth in the Vic- 
torian era. In other words, we are riding the crest of techno- 
logy rooted far in our past. It is applied and empirical. 


We are now experiencing the rise of totally unforseen technolo- 
gies, rooted in theoretical physics and chemistry. These new 
technologies require new attitudes, and new knowledge. An 
evident example is laser technology. Other areas, already iden- 
tified as candidates for Canadian science policy, are: Energy 
(fusion, solar, hydrogen), Oceans, Space, Transportation, etc. 
Even the inexpensive micro-circuit calculator is a technological 
discontinuity that is Shaping new man-machine relationships. 


Accordingly, we are at the beginnings of a new kind of technical 
knowledge revolution with unknown implications -except to say 
that the applications will be manifold and will likely overturn 
much of our contemporary wisdom. 


It is also true that the old and the new will co-exist for many 
years, and we will adapt the new to achieve the old, and adapt 
the old to make use of the new. Accordingly, the practitioners 
of applied knowhow have a particular and vital role to play in 
this seguing of technologies; and, since innovation and risk go 
together, a certain sense of adventure will be needed. This is 
not a quality that can be legislated into existence» though it 
can be quite effectively discouraged. 

Statement 5, 'the management of organized complexity,’ taken in 
the full sense of Daniel Bell's expression, includes the credo 
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of the systems philosophers. We take a more mundane approach 
and equate it, for the time being, with the ability to manage 
very large and very complex projects. 


We underscore this point, because to manage one must comprehend, 
and thus, project management is a capability of great importance 
to Canada and to its future. It is one of our capabilities. 
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The Environmental Dimension 

The ethics and values affecting our work and the activities of 

our clients have been changing rapidly, in tune with chanoes in 
the larger society and an accelerated growth of public awareness. 
We have become custodians and practitioners of multi-disciplinary, 
social and environmental knowhow, with the practical skills under 
one roof to measure, evaluate, correlate, interpret, recommend, 
and implement. Accordingly, we represent a unique characteristic 
in Canadian technological society. 


A significant proportion of civic and industrial capital invest- 
ment is dedicated to environmental improvement and the upgrading 
of obsolescent plant and equipment. The late 1960's saw the start 
of an inexorable process that is still continuing, the shaking out 
of ineffective plants, business sectors, and managements. The 
price of past weakness and an inability to change and adapt is 

now being paid with interest. 


Scope of Private Sector Involvement in National Science Policy 
and Programs 


Engineers have traditionally been arbitrators in making the 
necessary tradeoffs among costs and benefits; this is the very 
basis of policy-making. 


We have already made mention of our contributions to the design 

and implementation of environmental policy. Environmental affairs 
are not only technical in nature; the social dimensions are neces-- 
sarily a part of each situation. This is where the "Quality of 
Life" takes on meaning, by bringing together the "How" and the 
"Why" of a project or a program. This is the proper role of the 
consulting engineer. 
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We have helped to bridge the void between public policy and 
vested interests in Canada, a void that is so obvious when we 
look at the U.S.. scene. The lack of this implicit arbitration 
function at the time of policy formulation has led directly to 
thet politics: of confrontation=that® blights the. UMss but that® are 
relatively subdued in Canada. 


Qur pre-eminence in environmental impact has developed directly 
from public awareness, which made impact assessment a recognized 
part of site selection, and public participation in site selection 
has become the rule, rather than the exception. 


We conclude that an engineering perspective on the social sciences 
as well as on technology is useful to Canada because it helps to 

identify what the issues really are, it helps to formulate better 
policies, and this all tends to reduce the need for confrontation. 


Therefore, social R and D is a priority, and the human sciences, 
in the broadest sense, should be brought within the scope of the 
Federal Government's Make or Buy policy. 


More important still, communication and consultation are needed 
between Government and all the components of the private sector 
(not just with consulting engineers). The private sector must be 
directly involved in formulating policy, and not isolated to deal 
solely with gathering of data, or program implementation. 


We of the private sector receive contracts from Government for 
specific tasks. We do “bits and pieces." The scope of most work 
contracted out by Government is narrow; representing only a frag- 
ment of a whole. There are exceptions to this rule, but not 
enough of them. 
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As a result of this limited involvement, both the private sector 
and Canada lose something of value. 


We are generally not consulted at the conceptual stage of a pro- 
ject, and the conceptual phase is where the real potential for 
innovation and economy can be applied to the project. Accordingly, 
Government should make much more use of our knowledge and expertise 
when drawing up the terms of reference for projects. 


Once the terms of reference are set, Government should not pre- 
determine the nature of the methodology but should allow the 
private sector maximum freedom to respond with the “How." When 
the "How" is not pinned down in advance there is much more room 
to innovate. This is borne out by the success of the Unsolicited 
Proposals Program. It shows that the private sector can be cre- 
ative, innovative, pragmatic, informed, competent, and tuned to 
national needs. 


To summarize, science policy stems from the ways in which science 
assists the fundamental aims of society. Consulting engineers, 
and others, act as bridges between science and society, and be- 
tween different sectors and interests. 


We are concerned that policies and programs should be practical, 
useful, effective, and human. 


Unless Government consults, genuinely, and draws on many sources 
ini -asepluyralistic: approach, 1towilly box i tse.t “in. tne nation 
will miss out on some important and innovative possibilities. 

And worst of all, policy becomes the exclusive prerogative of 
government, with the inevitable and obvious result being confron- 


tation. 


Accordingly, national policy creation and implementation should 
be a process based on extensive contracting out and consultation 
at all stages. 
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Federal Government In-house R and D Activities 


The issue of make or buy has been studied at length. The Glassco 
Commission, the OECD and the Senate Special Committee on Science 
Policy all came to similar conclusions: 


- that the Government of Canada supported a relatively high pro- 
portion of R and D compared with other advanced nations. 

- but, a much higher proportion of this effort was internal to 
Government. 

- and, the main extramural support in R and D went mainly to 
the Academic sector. 


Accordingly, it was found that Canada's industrial sector was 

weak in scientific capability, and therefore the Make or Buy 
policy was constituted to help redress this imbalance by involving 
industry to a much greater extent in Government research. 


The Make or Buy policy is a useful start. However, the propor- 
tion of funding allocated to in-house R and D, as compared with 
that done in industry (overall), shows that the trend to big 
government is accelerating rather than being reversed. 


Excluding cost-shared industrial support programs, the combined 
in-house expenditures of the five principal science departments 
of the Federal Government increased from $134 million in 1966- 
67 to $270 million in 1974-75. Over the same period, R and D 
contracts let out to industry by the same five departments in- 
creased marginally, from $24 million to $29 million. According- 
ly, the ratio between in-house research and research contracted 
out to industry actually increased over the last decade from 
5/iacto 9s 
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It could be argued that much of this expenditure is dedicated to 
costly facilities that only big government can afford to put in 
place. Yet the vast majority of government in-house expenditures 
on R and D (around 80%) are related to salaries. So the Govern- 
ment establishment continues to grow, either by permanent hire, 
or the use of rental staff. 


In the case of rental staff, too often used to get around ceilings 
Dlaced on absolute size of establishment, the rule should be 
"Contract out for work, not for people." 


Make or Buy is presently limited to "new" programs. It is a 

good policy, but perhaps it is time to re-examine its basic 
Mission. The essential mission of Make or Buy is to make science 
itself part of a re-distributive policy. The aim of that re-dis- 
tribution is: 


- create more industrial innovation in Canada. 

- enlarge the industrial proportion of the national science effort. 

- develop technology and expertise in the private sectors in Sup- 
port of specific national missions. 

- ensure that scientific and technological activities of Government 
have economic and technological spinoffs. 

- contribute to a more even regional distribution of scientific 
effort. 


We would add to that mission the additional qualification:- TO 
REVERSE THE TREND TOWARD GROWTH IN GOVERNMENT. 


Accordingly, we recommend not only broadening the scope of Make 
or Buy, as discussed elsewhere in our presentation, but also 
broadening its coverage to gradually include all existing Govern- 
ment scientific activities as well as new programs. 
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TECHNOLOGICAL TRANSFER AMONG SECTORS 


In terms of numbers, ACEC Memoer-firms only include perhaps 10% 
of all the engineers in Canada. Yet that 70% represents a high 
proportion of the effective technological strength of Canada, 
because we tend to use engineers as engineers more so than do the 
other sectors. 


There are, however, equivalent high technoioay forces in industry 
and in all levels of Government, and tne interpiay among tnese 
people and ourselves is considerable, continuing, and mutually 
reinforcings! Thissisetnuéwin all fields and idisciplines.? hhis 
interaction is both individual and collective. 


Many professionals (as in other career sectors) have several 
stages to their development. We know that some professionals who 
have achieved high expertise through many years in Government or 
industry gravitate to consulting engineering firms, or establish 
their own practice. This it sometimes done post-retirement, but 
it equally applies to people who are much younger. This happens 
often enough to indicate that there is a need for people to do so. 
The corollary is that consulting engineering firms must provide a 
useful channel for this kind of technological transfer, or it 
would not happen. We know that it extends the useful life and 
scope of an expert, and makes those skills available to a much 
wider range of potential clients. We also know that each such 
expert will play a part in the on-the-job training of others; 
this too is part of the process of ensuring continuity and evo- 
lution of knowledge. 


Because we serve a range of clients, not confined to any one 
sector, we sometimes find ourselves carrying out innovation in 
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an unusual sense, doing what is common in one sector in another 
sector where it is uncommon or even unknown. This is often 

the key to major industrial improvements, and it requires a cata- 
lytic agent that interacts across different sectors and different 
industries. In that sense we are very much an innovation bridge. 


We carry out technology transfer in still other ways, through 
acquisition of licenses, through carrying out joint ventures with 
industrial clients, and through working abroad as a learning 
curve for additional work in Canada and in export markets. 
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Increasing Productivity and Motivation: People 


Technology is one avenue to increased productivity; but ina 
service economy, the main avenue is through motiva:ion of the 
people concerned. This will require a major shift in Government 
and corporate ethics and values. Certainly, a large measure of 
our present difficulties as a nation is due to the stresses on 
individuals imposed by opposing value systems as society changes 
around us. 


Motivation is an individual thing; one cannot motivate others 
(though one can always demotivate them). People have to moti- 
vate themselves. One aspect of motivation is the evidence that 
people are turned on if they see that positive results can be 
achieved and that they are economically rewarding as well as 
socially beneficial. We have helped Canada to make some progress 
in this direction and it remains one of our principal challenges 
for the future. It is fundamental to our mission and to our 
sense of professionalism. 
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RISK, PROFIT, AND CHALLENGE: A “PEOPLE” ORIENTATION 


We are unusual in the extent to which we invest in people. Our 

only real asset is Our people, their knowledge and their ex- 
perience. They will stay with us and will be motivated only so 

long as they find we offer a climate of opportunity. They will 

only be attracted to careers in technology and in the management 

of scientific and technological businesses if they can see positive 
indications of our growth, relevance and achievements on a world scale. 


We are self-financing for the most part. We finance our growth 
and development from our own cash flow. While we generally do 
not have much in the way of physical assets, our capital invest- 
ment in people and in knowhow is substantial. 


While profit is not the end result we seek it is one of the means 
that allows us to diversify, to present our people with new op- 
portunities for personal growth, and to ensure our continuity 
through investment in people for the long-term. We must be pro- 
fitable to survive, to grow, and to do exciting things. 
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DEVELOPMENT OF CANADIAN SKILLS 
One of our highest national priorities must be the education and 
development of the people of Canada. 


Many of us work with universities and other teaching institutions, 
on boards, teaching and lecturing, providing in-house training, 
etc. We give, because we need to get; we are actively involved in 
developing future cadres. We have to be concerned about the long- 
term availability of the skilled people who will make it possible 
for us to serve our clients, and who will be needed in all sectors 
to sustain Canada's technological and managerial growth. The 
availability of competent and motivated people is the key limiting 
factor on our national economic development. 


Young people know where the uncertainties in the economy lie, and 
where the value-system conflicts occur. When the aerospace indus- 
try was laying off numerous scientists and engineers it was im- 
plausible to argue that students should opt for engineering and 
scientific careers. 


The concept of a planned economy in which needed skills can be 
defined in advance and caused to happen is just not a reality in 

a free society. The trend is the other way; people are expressing 
more and more freedom of choice in selecting a career. 


People will pursue particular career paths only if they can see 
the availability of options, to know that there are desirable 
alternatives open to them. We also know that more and more 
people will seek not just one but several careers in their working 
lifetime. Accordingly, the availability of options in our social 
and economic fabric becomes paramount to Canada's technological 
future. 
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As we described earlier, the consulting engineering sector does 
represent a bridge among many possible careers. Accordingly, we 
are one component in the climate that will help to attract young 
people to technological careers. 


We have also proven to be one of the most effective forces for 
the happy integration of technologically skilled immigrants, 
because we are tolerant of what people are so long as they fill 
a need. 
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EXPORT ROLE AND MULTIPLIER EFFECTS 


The economic future of Canada depends on the ability of Canadians 
to compete internationally in the export market. 


As Canadians, we always have the option open to us of retreating 
to our traditional role of exporting basic commodities. But if 
we do this, we will lose any possibility of controlling our own 
destiny and we will abdicate the concept of a meaningful world 
role. We will become just one more dependent and developing 
country. 


We have found the Canadian experience to be highly saleable 
abroad. Our own work has led to export of Canadian services and 
goods, and to the creation abroad of Canadian-owned subsidiaries- 
particularly in high technology areas. 


Organizations scaled to serve the Canadian market are at a dis- 
advantage internationally where very large multi-national firms 
Operate and where Government-backed ventures are the rule. One 
answer has been the use of consortia. Consulting Engineers have 
been among the most successful innovators of this mode of inter- 
national operation. 


Our international role is not confined to export markets, we are 
also active in promoting foreign capital investment in Canada. 


We are also becoming more involved in training people abroad to 
operate and maintain what we design, manage and build. This has 
become the most important limiting factor in world development. 
We see our role in this as crucial and one that will require a 
greatly expanded effort from us and from Canada. 
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PLURALISTIC RESPONSIBILITY IN A FREE SOCIETY 


If we learn anything from history it is that a free society needs 
checks and balances drawn from pluralistic roots. The most dan- 


gerous challenge to freedom comes from an elite and centralized 
power. 


ACEC is one component in the pluralistic Canadian society.Canada 
is a complexity of ethnic, regional, geographic, linguistic and 
cultural, resource-tied, economic, and professional elements. 
There is nothing neat in this,because pluralism is not neat. Nor 
is it particularly efficient. The only thing it has going for at 
is a remarkable capacity for maintaining freedom. 


Government is a creation of society, but it tends to take on a 
life of its own. This happens where effective checks and balances 
are lacking. 


The answer is two-fold: constraints on the growth and significance 
of Government, and much stronger initiatives and articulation from 
the non-government sectors. This will require many more of us, 
individually and corporately, to act with more courage... to take 
the risks of building the future without demanding Government 
guarantees and support at every turn. 


Pluralistic responsibility means that each person and each organ- 
ization is responsible for innovation, dynamism, and growth. Our 
challenge is to stimulate and encourage people to accept this 
responsibility. 


Government, as we know it around the world and at all levels, 
has not shown any particular competence in dealing with (or 
even in anticipating) the major crisis issues. The private 
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sectors too have lacked foresight. The only sufficient argument 
for big Government would be the concept of a planned economy, 
where Government has the capacity and the competence to compre- 
hend and manage the whole. We see no evidence that Government 
has the wisdom to make this work, or even that such a concept is 


possible. 


Accordingly, we prefer to take our chances with a less perfect 
but a more spontaneous society in which the initiatives come from 
many sources and where self-help is more the rule than the excep- 


tion. 
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CONTRIBUTIONS TO NATIONAL WEALTH AND QUALITY 


It is difficult to draw up a balance-sheet or a cost-benefit 
Statement. If we did so, these would be only some of the main 


headings: 
ee Exports leadership and Multiplier effect. 
Lis Knowhow repository, and knowhow multiplier effect. 
35 Quality of the Environment skills and the Human 
Sciences. 
4. Canadian image abroad, and at home. 
Bi, Career development and options. 
On Ability to plan and manage major programs. 
ha Ability to contribute to the realization of future 


major technology-based programs; e.g. energy, food, 
oceans, transportation, etc. 


If our free society is to survive, then Government policies must 
Sustain and encourage private sector technological and managerial 
growth. The Make or Buy policy is one positive step. We have 
tried to suggest some other ideas to accelerate this process. 


We have also emphasized that the private sectors must take their 
Own initiatives, and that this, fundamentally, must come from a 
positive attitude of self-help. 


For our own part, as the Association of Consulting Engineers of 
Canada, we believe that Canada is an innovative land and can be- 
come an innovative nation. We believe in our own destiny. 
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Our Credo is simple: 


A commitment to Canada. 
A sense of adventure. 


Building on strengths. 


1 
Z 
3. The pursuit of excellence. 
4 
5 A World role. 
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THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 


The Honourable Donald Cameron, Deputy Chairman 


and 


The Honourable Senators: 


Asselin 
Bélisle 
Bell 

Blois 
Bonnell 
Bourget 
Buckwold 
Carter 
Giguére 
Godfrey 
Goldenberg 
Grosart 
Haig 


27 Members 
(Quorum 5) 


Hastings 
Hicks 
Lang 
Manning 
Neiman 
Riel 
Robichaud 
Rowe 
Stanbury 
Thompson 
van Roggen 
Yuzyk 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 

That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 


23% 


Minutes of Proceedings 


Wednesday, September 8, 1976. 
(37) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 9:37 
a.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Carter, Godfrey, 
Hicks, Lamontagne, Lang, Stanbury and Yuzyk. (8) 


In attendance: Mr. Philip J. Pocock, Director of Research 
and Mr. Jacques W. Ostiguy, Chief of Administration. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses were heard: 


From: 
The Medical Research Council: 
Dr. G. Malcolm Brown, Chairman. 
The Association of Canadian Medical Colleges: 


Dr. David Bates, M.D., 

Chairman, ACMC, Committee on Research and Gradu- 
ate Studies, 

Dean of Medicine, 

Professor of Medicine and Physiology, 

University of British Columbia; 


Dr. Douglas Waugh, M.D., 
Executive Director; 


Dr. David Z. Levine, M.D., 
Associate Professor of Medicine and Physiology, 
University of Ottawa; 


Dr. Pierre H. Beaudry, M.D., 

Associate Professor of Paediatrics and Associate Dean 
for Research and Graduate Studies, 

Faculty of Medicine, 

McGill University. 


On Motion by the Honourable Senator Carter, it was 
Agreed that the briefs presented by the Medical Research 
Council and the Association of Canadian Medical Colleges 
be printed as appendices to this day’s Minutes of Proceed- 
ings and Evidence. (See appendix Nos. “43” and “44’’) 


Dr. Brown, Dr. Bates and Dr. Levine each made an 
introductory statement. The witnesses then answered 
questions put to them by Members of the Committee. 


DABS ST 


On Motion by the Honourable Senator Hicks, it was 
Agreed that the full text of Dr. Levine’s introductory state- 
ment be printed as an appendix to this day’s Minutes of 
Proceedings and Evidence. (See appendix No. “45”) 


At 12:47 p.m., the Committee adjourned until 2:30 p.m., 
Wednesday, September 8, 1976. 


ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Wednesday, September 8, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 9.37 a.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, we have two 
groups with us this morning who are very directly related 
to each other. One is at the giving end and the other is 
more or less at the receiving end. I propose, therefore, that 
we hear the two opening statements, and then proceed 
with a general discussion, if this is agreeable to you. I 
would also ask for a motion for the printing of the briefs 
from the Medical Research Council and the Association of 
Canadian Medical Colleges. 


Senator Carter: I so move. 
Hon. Senators: Agreed. 


The Chairman: I now call upon Dr. Brown to address 
the meeting. I presume that Dr. Brown is well known to all 
of you, certainly to those of you who were on this commit- 
tee some years ago. Dr. Brown was very active when he 
appeared before us on a couple of previous occasions, and I 
am glad to see him back and looking so well. 


Dr. Brown, if you would like to introduce your colleague 
before you make your opening statement, please do so. 


Dr. G. Malcolm Brown, Chairman, Medical Research 
Council: Mr. Chairman and honourable senators, I would 
like first of all to introduce Dr. Roxburgh, who is Director 
of Grants and Director of Administration in the Medical 
Research Council. Next, I want to say how glad we are to 
have this opportunity to appear before the committee 
again. We appreciate it very much because it gives us an 
opportunity to discuss and learn the committee’s views on 
the desired shape and size of Canada’s science effort. There 
is an obvious need, in the light of changed circumstances, 
for having a discussion at this time, after the interval that 
has elapsed since your last deliberations. 


We are, of course, particularly interested in your views 
about Canada’s activity in medical science, or in health 
sciences; but we do not forget that your views about other 
parts of science impinge on us, in the health science field 
constitute only a sector of the total spectrum, and only a 
part of the total picture. 


As the chairman has mentioned, a brief has been submit- 
ted, as requested, and I will be glad to try to answer 
questions and to expand on any aspects of this statement 
that you and your colleagues wish. Before making good on 
that offer, I should like to make a few remarks of a general 
nature about things that I think it is necessary that we 


have some idea about if discussion about health science is 
to be as meaningful as it should be. 


It is health science that we are dealing with this morn- 
ing, and, as stated in Volume III of your report, Mr. 
Chairman, research and development is not homogeneous. 
My fisrt remark follows from this statement. 


I want to point out that health reesearch, while a sector 
of the total research activity in the country, is not just a 
sector like all the others, and is not a parcel of research 
like any other parcel of research that might be put to- 
gether. What is my basis for saying this? It runs roughly as 
follows. Health research and development is the technical 
backup for the health care industry, and it is more closely 
related to that industry than is the case with other large 
sectors of research. One or two things should be said, 
perhaps, and we should remind ourselves of one or two 
things about that industry, and note that the health care 
industry is very much science-based. It is a social industry, 
and it is a service industry. I think we are all aware, too, 
that it is an industry with a high public profile, and an 
industry from which the public are going to continue to 
demand a high level of performance. This high level of 
performance will depend, if it is to continue, on several 
things. It will depend on the existence of appropriate 
organizational forms; it will depend on personnel whose 
training has been adequate in technical and other ways; 
and itwill depend on a continued high input of science and 
technology, some of which input will originate in Canada, 
though more of it will be imported. 


Here we must recognize that the importation of science 
and technology can only be accomplished by personnel 
whose expertise is as sophisticated as the technology to be 
imported, and, after importation, to be adapted and applied 
in Canada. 


Finally, I would like to remark that a high level of 
performance by the health care industry will occur only 
when, in addition to the three points I have mentioned, 
there is a recognition that both in its curative and its 
preventive aspects it is people who are being cared for, 
often people in distress, and that the most effective pre- 
vention or cure will be provided only by persons who care. 
I have mentioned that the health care industry is science- 
based, and I have already claimed that the linkage between 
science research and development, and health care, is close. 
There is a good deal of evidence of this. It is never as close 
as it should be in an ideal situation, but the gap between 
the acquisition of new knowledge and its application in a 
new product, whether that new product is a new medica- 
tion or a new preventative or diagnostic treatment process, 
is short. 


The reasons for this are in part, organizational, and in 
part, too, due to public demand for up-to-date health care. 
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The Chairman: Perhaps it is too short on certain 
occasions. 


Dr. Brown: It is too short on certain occasions because 
there has not been enough science in the input, and man- 
agement decisions, if you like, have outstripped the 
science. I quite agree with that. 


The organizational forms are crucial to the claim that I 
have made. Some of the ones that are relevant are as 
follows. The clinicians, the people who actually deliver 
health care, or the effectors in this whole process are, in 
quite a proportion, themselves engaged in research, which 
is a situation comparable to having the works manager and 
his immediate juniors engaged in the research process 
themselves. Many clinical investigators not only have their 
clinical research and clinical responsibilities, but also 
cross-appointments with the basic departments in the 
medical schools. There is this tie, and it is a tie that works 
in the reverse direction, too. Many whose main footing is 
in the pre-clinical departments have cross-appointments in 
the clinical departments, so that in Canada, with few 
exceptions, basic researchers, applied researchers,—the 
innovators and the deliverers of the final products—are in 
the same institutions and they are often even in the same 
field. 


I submit that these features lead to a good and quick 
mixture of innovations arising in three classical ways, and 
no matter which of these you look at, from user to man, 
which is high and sometimes too high, from technology 
pull, or from science push—in each of these three ways, 
simply because of the arrangemert of personnel in the 
health research and development system, there is quick 
response. Therefore, in health research and in the health 
industry there is a great deal of interaction between those 
who are our grantees and the professionals engaged in the 
application of new knowledge that is gained. 


My third general remark concerns the particular profile 
of Canada’s health research activities. There is always a 
small amount in industry when we consider performers of 
research. There are no large national research institutes, as 
in many other Western countries, and in Soviet Russia. We 
do have health R&D in federal research institutes. There is 
an important element of this in Health and Welfare 
Canada where it is closely associated with the regulatory 
functions. There is some in the National Research Council 
laboratories. But in comparison with other countries, we do 
not have large national research institutions. 


The great bulk of health R&D in this country is per- 
formed in the country’s universities and hospitals. This is a 
point that distinguishes our situation from that which 
exists in most other countries. This has to be borne in mind 
when we consider the university support of health 
research, because when the government and others are 
supporting university health research the government is in 
fact supporting the main performer. There is in the short 
term no other performer available. So in our case, in 
supporting university research, the government is not 
merely making arrangements that there be some health 
research done in universities and for the good of the 
university and its teaching function, it is rather supporting 
the main performer and, if you like, buying, getting, 
obtaining, the large part of the country’s health research 
from the universities. It must because it is there that the 
health researchers are, as things have turned out for us. 
With exceptions that make up only a very small part of the 
whole, the people who are to do the health research that 


the government decides it wants done are in the 


universities. 


My next background remark is concerned with the 
nature of MRC-supported research. I should like to note 
that MRC-supported research is not simply or only a basic 
research. If one wants to be strict about this and use OECD 
definitions, we are not supporting any basic research. It is 
nation oriented research. 


Having said that, let us go on to the shorter term. In the 
work supported by our council there is a mixture of basic 
research, applied research, and developmental work, right 
out to the validation of innovations. This is really what 
clinical trials of new diagnostic methods, of new treat- 
ments, are. These are the testing out of new procedures 
that are already in production, already in use, and they 
must be validated scientifically and a decision taken about 
them. The particular mix of the basic and applied in the 
case of the MRC may merit the attention of this committee. 
Here I want to mention that there is a division of labour 
between the Medical Research Council and Health and 
Welfare Canada. This is a division concerning a combined 
statement. It was issued some time ago now by the two 
agencies. The division works well in the community. We 
are clear about it. In that particular aspect things go well. 
By and large the department is concerned with the han- 
dling of populations, the biology of populations, while the 
Medical Research Council is concerned with the rest. 


Those, Mr. Chairman, are the few background remarks I 
would like to make. 


The Chairman: Perhaps you could expand on the han- 
dling of population. 


Dr. Brown: I would refer to the statement concerning the 
responsibility of the national health research and develop- 
ment program of Health and Welfare Canada: 


Under the general definition of Health Care Research 
support will be considered for projects of national 
interest involving the systematic inquiry into: 


(a) the biology of human populations; 


(b) the health implications of existing and emerging 
personal, community and occupational environment, 
life styles and health related practices; 


(c) the impediments to impossible measures to 
stimulate adoption of improved life styles and health 
related practices; 


(e) the need for, process of and effectiveness of 
personal, community, regional and other health ser- 
vices having national significance. 


Perhaps those give the flavour of the eight or nine items. 


Those were the few introductory remarks I wanted to 
make, Mr. Chairman. 


The Chairman: Thank you Dr. Brown. 


Now we will hear from Dr. Bates. 


Dr. David Bates, Dean of Medicine, University of Brit- 
ish Columbia: Thank you, Mr. Chairman. I am here repre- 
senting the Association of Canadian Medical Colleges, the 
organization that brings together the medical schools in 
Canada. I may say that I am a member of the Science 
Council, and I have followed the deliberations of this 
committee with the greatest interest. I am also chairman of 
the Standing Committee on Research of the Association of 
Canadian Medical Colleges. With me is Dr. Waugh, who is 
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the executive director of the Association of Canadian 
Medical Colleges, and next to him is Dr. Levine, associate 
professor of medicine and physiology at the University of 
Ottawa. He is also a member of the ACMC Committee on 
Research. Next to him is Dr. Pierre Beaudry, associate 
physician-in-chief of the Montreal Children’s Hospital and 
associate dean for graduate studies and research in the 
faculty of medicine at McGill. He is also a member of the 
ACMC Committee on Research. They will be speaking 
later on specific aspects of our presentation to you. 


I have gone back over our written contribution to you 
and wish to update it. This field of trying to establish 


priorities and trying to see where one research sector fits ° 


into the general operation of the Canadian endeavour is 
moving very quickly. There are some parts of our brief 
that I would like to be able to revise. I am going to begin 
with the brief as a starting point, together with the presen- 
tation we made on July 6 to Mr. Lalonde, which your 
committee also has, and take it forward. 


It is clear from presentations before your committee, as I 
have read them, that research in the whole field of Canadi- 
an endeavour has not kept pace with the erosion caused by 
inflation. Much of our early brief documented this for you. 
It has been done so many times and in so many sectors that 
I do not think we need to go back over the numbers here. 
We pointed out to Mr. Lalonde that in some sectors of 
endeavour this impact has been particularly severe. We 
point out, for example, that the Medical Research Council 
has been forced to greatly limit its expenditures on 
equipment. j 


We have tried to find out how much capital equipment 
exists in Canada for medical research, which is a very hard 
figure to obtain. However, we believe it is certainly not 
less than $64 million. The replacement and servicing 
budget for that, as businessmen will tell you, ought to be 
some fraction of the capital investment, whereas the Medi- 
cal Research Council has had to cut back as a result on its 
equipment funding, which I believe amounted last year, 
for instance, to only a quarter of a million dollars. This 
means that we are unable to keep pace with ordinary 
replacement. This is one aspect of the inflation effect. 


The second one we documented in detail is the erosion of 
support for the youngest investigators, the people begin- 
ning a research career. The impact, I think, has fallen 
particularly on those two sectors. 


Senator Grosart suggested that we had a task to bring to 
you what we feel the needs really were in terms of num- 
bers, and we quote his comment. We have tried to do this 
and have suggested that to get on to the platform of 
medical research we had in about 1972 would take approxi- 
mately $8 million next year. I will not go through those 
statistics or that arithmetic for you, because really my 
main interest in being before you today is to bring to your 
attention three and possibly four philosophical points that 
seemed to me in the last few months to have emerged more 
clearly than was true at the time we wrote our brief to you. 


The first of these is to look at the relationship between 
work that is basic to medical science, taking Dr. Brown’s 
definition in relation to the direct application to disease. I 
want to draw the attention of your committee to a paper by 
Dr. Comroe, published in Science in April of this year and 
entitled “The Scientific Basis for the Support of Biomedi- 
cal Science.” For the first time a distinguished senior 
investigator, he being Director of the Cardiovascular 
Research Institute in San Franscisco, has looked at 
undoubted advances in medical science as they apply 


directly to patient care and he has gone back to find out on 
which advances these depended. He has taken 10 clinical 
advances in heart and lung disease and traced these back 
through 4,000 scientific papers, mentioning in the case of 
cardiovascular disease the key discovery of heparin in 
Canada 40 years ago as a crucial discovery. This paper 
shows quite conclusively that basic science research, using 
the word “basic” as it applies to medicine—basic research 
which would have had no definite clinical target was the 
major contributor to the clinical advances which are now 
part of the best practice in these fields. 


Dr. Comroe began that study because the Johnson 
administration in the United States was much influenced 
by a study done by the Department of Defence and pub- 
lished in 1966, which apparently showed that applied 
advances, in engineering particularly, were not much relat- 
ed to untargeted basic research. Many of us in the medical 
field have felt intuitively that that could not be true in the 
case of medicine. The definitive study of it, I think, is now 
to hand and it is quite clear that the medical field is 
heavily dependent on the information base coming from 
more or less untargeted research. 


I will read Dr. Comroe’s conclusion: 
Our data compel us to conclude 


(i) that a generous portion of the nation’s biomedical 
research dollars should be used to identify and then 
to provide long-term support for creative scientists 
whose main goal is to learn how living organisms 
function, without regard to the immediate relation 
of their research to specific human diseases, and 


(ii) that basic research, as we have defined it, pays 
off in terms of key discoveries almost twice as hand- 
somely as other types of research and development 
combined. 


Senator Hicks: Do you think this applies only to the 
United States? 


Dr. Bates: No. I wanted to draw this to your attention 
because this has been a confused argument. I followed the 
volumes you published on this with the greatest interest 
and feel that you certainly analyzed this with great care 
three or four years ago. In my opinion, only now has there 
been a very careful study of the biomedical field. As I have 
indicated, it brings us to conclusions somewhat different 
from those which, apparently, were derived 10 years ago in 
the field of engineering. So that is my first up-date, and 
that is a paper published as recently as April. Had I had it 
when I sent my paper to you, I would have included a note 
with respect to it. j 


The second point that I feel unhappy about, particularly 
talking with individuals who have a great interest in 
science policy and the consequences of expenditures in 
different fields, is the fact that some of the benefits of 
medical research are missed, omitted, in the assessment of 
benefits as provided by current indicators. The example I 
like here is the modern treatment of osteoarthritis of the 
hip by replacement surgery. This involved a major 
research endeavour, mainly in Britain and in the United 
States. The surgery itself involves, of course, hospital 
costs. I am sure that the whole procedure adds to the costs 
of medical care, so that the research which led to the 
advance certainly did not lead to an economy as narrowly 
defined. However, the result is that there are many people 
over 60 years of age who are now able to continue to be 
active, whereas previously they would have been confined 
to a wheelchair and would have suffered many years of 
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chronic pain and disability. That is an example of medical 
research in which a lot of research was needed, an example 
of a costly operation and an example of an advance which 
does not appear anywhere in the statistics which are avail- 
able to civil servants when they attempt to define research 
in terms of benefit. It could probably be shown that some 
economy had been effected by long-term care, there being 
some reduction in long-term disability, and so on. How- 
ever, in general the benefit, the easement, the improve- 
ment in the quality of life for large numbers of people over 
60 years of age which that particular advance has led to is 
somehow missed when doing the arithmetic. I wanted to 
make that point to your committee, because it is a baffling 
argument to have in terms of where the research expendi- 
ture should go in order to maximize benefit. One of the 
problems is the assessment of the benefit. 


Thirdly, I wish to support very strongly the point that 
Dr. Malcolm Brown just made to you, the importation 
function in terms of research workers and community 
health care, and to add a footnote to what he said, all of 
which I fully support, of course. However, Canada is a 
large country. I worked for 16 years at McGill as a research 
investigator, and for five years I have been dean of medi- 
cine at the University of British Columbia, which is quite a 
long way, and it is great to have a major research group in 
a discipline, let us say heart disease, in Toronto. Of course, 
Canada should have centres of excellence in major centres 
of that kind. But, and it is a very important “but”, if 
progress is to be made in Vancouver, we need in Vancouver 
people who understand recent advances and can distin- 
guish one from another and bring to bear on the commu- 
nity the benefits which ought to be available to that com- 
munity, and that means research support. 


One of the consequences, as found everywhere in reduc- 
tion in level of support, is that it tends to become more 
concentrated in the major centres. Indeed, I can see no way 
that cannot be prevented if quality in general or produc- 
tiveness is to be the main criterion. However, as our brief 
to the Honourable Mr. Lalonde pointed out, there is a 
hazard that as you cut back in terms of inflation at least 
the first areas to suffer are those in a sense that are 
farthest away. I am not interpreting this, I hope, in a 
narrow, provincial, nationalistic kind of way, but just 
pointing out that it is important to medical schools which 
are some distance from the centre of Canada to keep a good 
research presence in most of the major disciplines, if you 
are concerned, as I am concerned, with bringing the ben- 
efits of new advances to those communities. I would like to 
underline Dr. Brown's point here and give it a little bit of a 
regional cast, not because anyone is discriminated against 
but because a consequence of policy can easily be a limita- 
tion of what is really available a long way away. 


The Chairman: You will agree, though, that it is prob- 
ably less difficult to understand and use the discoveries of 
others than to make discoveries yourself. 


Dr. Bates: Yes, sir, I do, but Dr. Brown made a very 
important point in the sense that you have to have the 
individual who is completely with the temporary technolo- 
gy to be able to import it. I have heard the Minister of 
State for Science and Technology remark, as many of us 
have, that the results of technology can be imported, and in 
terms of tablets or pills, or whatever, the minister is cor- 
rect; but if you show him a row of medical journals and 
say, “Which advance here should we bring into the com- 
munities in Vancouver?” you immediately see that you 
need something very much more sophisticated than just 


the ability to give a tablet, in order to bring a new kind of 
understanding into a community setting. 


The discipline, perhaps, Mr. Chairman, which best illus- 
trates this is medical genetics, and Dr. Levine will have an 
example in the medical genetic field in which, where the 
research team was first class, the application of genetic 
screening to the population first came about in Canada, 
and it will always work that way. So there is this 
relationship. 


Lastly, Mr. Chairman, and I have been a little bit longer 
than I intended, I just wanted to tell the committee that 
the Association of Medical Colleges is trying to start an 
inventory of research in the 16 medical schools across the 
country. We are asking the dean of each medical school to 
try to identify the research standing of all the disciplines 
of medicine and surgery in his school. I have the results 
from eight Canadian medical schools, but not knowing I 
was appearing before you today I did not set a deadline of 
September 1. So I have not the remainder in yet. 


This will be the first time, I think, that the dean of each 
medical school has been asked to indicate whether he feels 
he has a scholarly base in the discipline sufficient for 
undergraduate teaching and, more particularly, graduate 
teaching of high quality. It is clear from the data I already 
have from this survey that in some disciplines and areas— 
and this will be no surprise to Dr. Brown, I am sure—we 
have serious deficiencies, and in some general categories of 
scholarship we do not seem to have first-class research 
groups anywhere so far. This is a way of looking at the 
impact of research funding, as it were, from the bottom 
end, and I think it is a worthwhile endeavour. We will 
have to judge some months from now if the information we 
have collected is really helpful in policy making; but I 
think that it is a worthwhile endeavour for the reason that 
the agency is not in a very easy position to identify the 
deficiencies. They certainly can identify the fact that 
everything the agency is funding is of high quality, is all 
important, but it is not easy for them to know what the 
regional situation looks like. In my medical school, of 
which I am dean, I can identify some areas of strength, and 
I am acutely aware of some very important areas where we 
do not have the base for first-class teaching. We have 
nobody in clinical immunology. We have nobody doing 
active research in cardiology on the west coast. 


It is one thing, as a dean, to see these deficiencies. They 
are deficiencies the whole medical school would like to 
remedy. When the faculty gives us an opportunity to 
recruit, we recruit into areas which assist the development 
of those needs, obviously, but the restriction of possibility 
of funding, of development grants, of new Medical 
Research Council scholarships, obviously does make it 
harder for us to fill those deficiencies. 


Finally, Mr. Chairman, the Association of Medical Col- 
leges is trying to come at the problem another way round, 
looking at what deans of medical schools identify as 
regional deficiencies, and we hope that information will be 
useful to the Medical Research Council, and possibly to 
yourselves, in seeing what can be identified as gaps in the 
present context of Canadian research. 


I think that is quite enough for my opening comments. 
Dr. Waugh, Dr. Levine and Dr. Beaudry will be adding 
some observations of their own when the opportunity 
arises. 


The Chairman: Thank you very much. Would you like 
your colleagues to make their statements now? Do they 
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have statements or are they only prepared to answer 
questions? 


Dr. Bates: Dr. Waugh and Dr. Levine do have brief 
statements and I should like them to make them now, if 
that is convenient. 


The Chairman: Are they long? 
Dr. Bates: They are very short. 
The Chairman: Dr. Waugh? 


Dr. Douglas Waugh, Executive Director, Association of 
Canadian Medical Colleges: Mr. Chairman, I thought it 
would be helpful to the committee if I were to tell you 
what the association is and what it is all about. It has to be 
one of the lowest profile organizations in Ottawa. 


The association was formed in 1943 in response to a 
federal initiative to accelerate medical education programs 
to meet wartime needs. It has met annually since then. In 
1960-62 it established a secretariat in Ottawa. The purpose 
of our association is very simple and straight forward and 
is as set forth in the Letters Patent, which is to promote 
the advancement of medical education. The members of 
the association are the 16 medical schools of Canada, 
whose deans constitute the council of the association or its 
board of directors. . 


In the pursuit of its objective, which is the promotion of 
the advancement of medical education, we are active in 
four particular areas. One is information and liaison; 
another is research at both the policy level and the opera- 
tions research level; the third is in education and the 
fourth is in the accreditation of medical schools. In the 
information and liaison role the association is concerned 
with the linkages between public policy and the collective 
role of Canada’s medical schools in the fulfillment of their 
social contract, which we perceive to be that of preparing 
medical graduates of the quality and in the numbers and in 
the variety that are appropriate to national and regional 
needs. 


This requires us to maintain close and ongoing liaison 
with government and with other national organizations 
concerned with health and medical education and medical 
care. 


The principal instrument by which we communicate 
with our constituency is a bi-monthly publication, ACMC 
Forum. In our research role the association’s secretariat 
develops policy statements and position papers for our 
executive committee and council, and also conducts 
research and analyses on the operational aspects of medi- 
cal education and research programs in the medical 
schools. It is the basis of this research which has provided 
much of the data in our brief to this committee and in our 
brief to the Minister of National Health and Welfare. 


The education function of the association is accom- 
plished through the publication of reports and studies and 
through meetings and workshops with special interest 
groups, such as, for example, the admissions officers of the 
medical schools. 


In accreditation we work in collaboration with the liai- 
son committee of medical education, which is a U.S.-based 
organization, and this participates in site visits on each 
medical school every five years. Although the process of 
accreditation is voluntary, it is doubtful that any school 
that failed to gain accreditation could in fact continue to 
function. 


We function with a very small secretariat staff, but with 
major support from the eight standing committees of the 
association. One of these is Dean Bates’ committee on 
research and graduate study. This is simply background «wn 
what the association is and attempts to do, its structure, 
and how we go about it. 


Senator Hicks: Before you finish, Dr. Waugh, would you 
just elaborate a little on the accreditation procedures? The 
way you stated it, it almost appeared to me that we had 
established an accreditation system independent of our 
American neighbours, but I do not think this is so. 


Dr. Waugh: No, this is not so. The liaison committee of 
medical education is a joint group made up of representa- 
tives of the Association of American Medical Colleges and 
the American Medical Association, and it undertakes 
accreditation surveys of all of the medical schools in North 
America, including the Canadian schools. The accredita- 
tion survey teams consist of five members for Canadian 
schools. Four of the five members, and usually the chair- 
man and/or the secretary of the survey, are Canadians. We 
bring one American along simply to keep us honest. 


The Chairman: We had better not report that to the 
Committee for an Independent Canada. 


Senator Hicks: I don’t know about that. I am sure some 
members of that committee would think that this is a 
matter that requires looking into. 


Senator Stanbury: And with regard to the accreditation 
procedures for the American universities, is there a 
Canadian along? 


Dr. Waugh: Not on all surveys. There are something like 
117 schools in the United States. 


Senator Stanbury: Who keeps them honest? 


Dr. Waugh: Where they have a tricky problem, they 
invite a Canadian. Where there is a particularly delicate 
problem, with regard to which they think it is important to 
have outsiders, they ask a Canadian to take part. I myself 
will be participating in an American survey in December, 
and have done so in the past. 


Dr. Bates: Dr. Levine, Mr. Chairman. 


Dr. David Z. Levine, Professor of Medicine and Physi- 
ology, University of Ottawa: Mr. Chairman, the statement 
I prepared is somewhat longer than what you would call 
short. I wonder if I could have the opportunity to present it 
in about ten or twelve minutes, although I am afraid that is 
longer than you anticipated. Alternatively, I would be 
grateful if I could have it tabled, sir. 


The Chairman: I am in the hands of the committee. The 
trouble is time, because I know that some of my colleagues 
have quite a number of questions to ask. Could you sum- 
marize the main points, and then we would have your 
presentation printed as an appendix to our proceedings 
today? 


Dr. Levine: Thank you very much. I would appreciate 
that. 


Mr. Chairman, my name is David Levine. I am cross- 
appointed to the department of physiology. My main 
affiliation is with the department of medicine at the Uni- 
versity of Ottawa. I am involved in teaching, administra- 
tion, and patient care. My main efforts are devoted to 
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research in kidney disorders, which is also my clinical 
specialty. 


The main arguments I want to make this morning 
involve some specific examples which I hoped would 
convey to you the importance of medical research from the 
point of view of the medical school. With this in mind, I 
selected four examples which I gathered with the help of 
several colleagues. 


The first example deals with the use of blood products 
and the application of new knowledge to patient care. 
Secondly, I review the introduction of an instructional 
program in computer-assisted training of medical students. 
Thirdly, I review a story which most of you are familiar 
with, namely, the Canadian contribution to the develop- 
ment of polio vaccine. Fourthly, I had the help of Dr. 
Charles Scriver and his colleagues to highlight for you the 
contributions of the McGill genetics group in moving from 
basic to the most applied kind of research and back again 
to basic research in the context of patient care. 


In the first example, Dr. R. K. Smiley has outlined in his 
own words the specific cost benefits of cryoprecipitate, the 
missing factor in the hereditary bleeding disorder, hemo- 
philia. He outlines the benefits to Canadians and how his 
contribution was that of instituting investigations in the 
introduction of this health care technique based on other 
basic research, which is known to his group. Dr. Smiley 
also reviews the research and the use of frozen blood in 
Canada. 


The second example involving instructional technology 
is one in which I was interested, and I have tried to outline 
how a program of computer-assisted learning for medical 
students or house staff, or indeed, any other portion of the 
medical school curriculum, benefits enormously from 
investigators who have a close proximity to research, inso- 
far as research areas are intimately, if not synonymously, 
related to what it is that we teach medical students. 


I also outline the teaching ethic of medical schools, at 
least as I understand it, namely, that our job is to teach 
students medical science and a scientific approach to dis- 
ease. This flourishes in an environment where research is 
carried out, where it is active, and where it is of high 
quality. 


The last example, Mr. Chairman, is that provided by the 
remedial group involving the introduction of genetic 
advances to patient care. 


I find it difficult to précis these comments of Dr. Scriver, 
which I think complement, dramatically and effectively, 
points made by Dr. Bates and Dr. Brown. Suffice it to say 
that Dr. Scriver shows beyond any question that his inter- 
est in basic amino-acid transport led to a screening pro- 
gram for such disorders in children, in Montreal, which in 
turn led to the recognition of vitamin D deficiency, which 
in turn allowed Dr. Scriver and his colleagues to recom- 
mend that regulations governing fluid milk be altered so 
that more vitamin D is made available. 


The other example that Dr. Scriver refers to is, again, the 
application of basic research to dramatic patient care ben- 
efits in the short term. What was thought to be vitamin D 
deficiency turns out to be a deficiency, or problem, with 
the handling of iron phosphate, and the McGill group has 
in fact led the world in the recognition of a disorder which 
has affected many children. Now, slowly, Americans and 
other nations are following the example set in this small 
patient population. : 


My concluding remarks, Mr. Chairman, include the 
observation that there is no way in a medical school to 
separate who does very basic research from who does 
applied research, and who are the expert clinical teachers 
from those who deliver patient care. In fact, medical 
schools throughout the country have faculty members who 
wear different hats, not only on Tuesday, Wednesday and 
Thursday, but often simultaneously. Indeed, all of these 
colleagues who have helped me with this presentation have 
simultaneous duties in teaching, patient care, and/or 
applied research and basic research. Therefore, I think 
there is no way to separate this kind of overlap, and I think 
it must be true that this kind of unimposed overlap is the 
strength of our medical school system. It is all dependent 
on research in the end. Thank you, Mr. Chairman. 


Senator Hicks: I think, Mr. Chairman, this presentation 
may have suffered a little bit by being condensed, or the 
condensation may perhaps have made it a little more dif- 
ficult for me to understand all the points that Dr. Levine 
has made. Could we make it available to ourselves some- 
how? I do not know if it needs to be printed as an 
appendix. 


The Chairman: Yes, I think we should have it as an 
appendix, because there are all kinds of illustrations there 
which we should examine more closely. 


Senator Hicks: Yes. They need to be examined a little 
more carefully. I therefore move that the presentation be 
printed as an appendix to these proceedings. 


Hon. Senators: Agreed. 


(For text of statement see Appendices 43, 44, 45 pages 27 
to 105) 


The Chairman: Thank you very much, gentlemen. Sena- 
tor Bell will start the questioning. 


Senator Bell: Thank you, Mr. Chairman. I find it very 
helpful having Dr. Brown on one side of you and Dr. Bates 
on the other. I find it difficult to separate the fields that 
we are into this morning. They are closely associated. 

I read the Medical Research Council brief with great 
interest and found it most absorbing and illuminating. I 
was also very much interested in what was not in the brief. 
After reading “Science Marches Back” by Sandra Peredo 
in The Canadian, which presumably various of our mem- 
bers must have seen, I could not find too much in the 
Medical Research Council’s brief that said “help.” 


The Chairman: That is because they have a good lobby. 


Senator Bell: Maybe it is. I had a feeling that many of 
the points raised throughout the brief were understated. 
As a committee we will have to be very swift to pick out 
the points that are disturbing to the Medical Research 
Council. 


Coming back to the change in status that you have had 
since your presentation before our committee the last time, 
I think it would be valuable if you would enlarge upon just 
what this change in status in the Medical Research Council 
means to your activities, having found that you have had 
to absorb much of the funding that came from other gov- 
ernment departments before, like the Defence Research 
Board’s grant and the Department of Veterans Affairs, and 
so on. Your brief states that you take these activities, 
particularly the Veterans Affairs, but you do not receive 
extra funding for doing it. I gather you are very close to 
the bone now. Here you have no possibility of wheedling— 
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and you should not have to wheedle—extra funds, to go to 
a minister and say, “This project is terribly important. We 
have to get on with it. You can spare something in your 
budget for that.” That door seems to be now closed. Can 
you enlarge on this change in status? 


Dr. Brown: I would be glad to. I am reassured, first of all, 
that I will certainly not be accused of exaggeration. In this 
connection I should like to point out that the main part of 
the brief was drafted, written and submitted before some 
of the year’s worst news had reached us. 


There is a problem in the area which the honourable 
senator has mentioned. There has been a transfer of funds 
in connection with the research formerly supported by the 
Department of Veterans Affairs. There has not been in 
connection with the research formerly suppor’® by the 
Defence Research Board. We think that is unfo ate. 


The Chairman: What amount was expended by the 
Defence Research Board? 


Dr. Brown: Between $400,000 and $500,000. We think this 
country should have a defence medical research program. 
We would be willing to mount one and operate it as such, 
provided something similar happens in this context as 
happened in the DVA-MRC context where a transfer of 
funds was added to our vote. We think there should be a 
National Defence Medical Research program, but we 
cannot isolate it as such with our present funds and with 
all of the other responsibilities. If we had a lot of funds we 
would not need a special transfer. We would have enough 
money to do it. But as you pointed out, we are not in that 
situation. This has been a problem. The immediate future 
does not seem to hold the promise of such a transfer. The 
resulting situation is, to a degree, unfortunate. 


Senator Hicks: Was the transfer in relation to the DVA- 
supported research an amount approximately equivalent to 
what they had been expending? 


Dr. Brown: Yes, it was just about what they were 
spending. 


Senator Carter: On that point, Dr. Brown, did you take 
over the prosthetics division of Veterans Affairs? 


Dr. Brown: Mr. Chairman, there is still a prosthetic 
service in the department. The element of that work taken 
over by us was that part which was supported by actual 
grants from the department to researchers in the prosthet- 
ics field. The prosthetic service, as a whole, was not trans- 
ferred. It stays under the administration of the Depart- 
ment of Veterans Affairs. 


Senator Carter: Are they doing research with new pros- 
thetics and new applications of principles? 


Dr. Brown: As part of their operation they are continual- 
ly trying out new prosthetics. There are several research 
centres in prosthetics in Canada. We support some of them 
and others support others. There is very significant effort 
in this field in Canada. We are well in advance. 


Senator Bell: In paragraph 4 of your brief you say that a 
sub-objective is “To support research contributing new 
knowledge in the health sciences”. In view of the very 
stringent handicap that the Medical Research Council is 
under with this lack of sufficient funding, if you are 
backing a team of researchers and they come up with 
something that is unexpected—for example, if they are 
looking for sixteen genes they had better not come up with 


a seventeenth—you have to sweep that under the rug 
because you are not in any position to support the develop- 
ment of this unexpected new discovery. To me this is an 
alarming thing. Do I have cause for alarm, or is that not a 
valid picture of the situation today? 


Dr. Brown: There is cause for concern. Some articles are, 
of course, written to attract attention and they sometimes 
overstate things. The example that you have come across 
that if one is looking for sixteen and finds a seventeenth, 
then do not go on with it, is really a non-example at two 
levels in terms of the individual guarantee and the funds 
given to him by us. He has these in hand up to the three 
years that the grant lasts. He has a very considerable 
measure of freedom to redirect his research and follow up 
new leads. If they are more expensive, then he must get 
more money. He is free to come back at the next competi- 
tion and ask for money. The second aspect is that twice a 
year there is an opportunity for a researcher, even if he has 
a grant already, to come back with a new idea and to try to 
get additional funds for it. So that the system is more 
flexible than is perhaps suggested by the two examples 
that you have quoted. That is not to say that there is not 
some inflexibility and some degree of inability to respond 
to good new proposals in the present financial situation. It 
is aconstraint, without any doubt. 


Senator Bell: Unfortunately, research, particularly in 
medical areas, is something for which you cannot go to 
your helpful local banker and say, “We are out of funds. 
Kindly back us with extra funds.” 


In paragraph 6 of the brief, and you dwelt on this 
yourself in your opening statement this morning, it is 
stated that health research is carried out largely in the 
universities and their teaching hospitals and that in-house 
government health sciences research and _ industrial 
research is relatively small, that in other countries, the 
balance among these three sectors is different. I am not 
clear on how we differ. Could you explain this? 


Dr. Brown: Mr. Chairman, in certain countries the 
amount of health R&D carried on in industry is very large, 
those countries being the United States, the United King- 
dom, Switzerland, and others, whereas the research expen- 
ditures of those pharmaceutical firms belonging to the 
Canadian Pharmaceutical Association was estimated to be 
only $27 million in 1975-76. This is very much lower than in 
other countries as stated as a percentage of health R&D 
performed by industry. 


The Chairman: Has this been declining or increasing? 


Dr. Brown: During the last three or four years, Mr. 
Chairman, it has been staying steady in dollar terms, not 
deflated dollars but current dollars. 


The Chairman: They claim that the change with respect 
to patents made by the government some years ago is the 
main cause for this trend. Would you agree with that? 


Dr. Brown: Mr. Chairman, I will take the position of 
neither agreeing or disagreeing. I am not in a position to 
comment on patent law and its ramifications. I am not sure 
of the validity of this claim, and therefore I honestly 
cannot give you an answer to your question. 


Senator Carter: Are there any figures with respect to 
the total expenditure on medical research in Canada? 


Dr. Brown: Yes, sir. 
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The Chairman: I believe some of these figures are con- 
tained in the brief we received from the Association of 
Canadian Medical Colleges. 


Dr. Bates: I would defer to Dr. Brown in this case, 
because I am sure that he has a better estimate of that than 
I. I did have an estimate, but it is for 1972-73 and I really do 
not know how good it is. 


Dr. Brown: Mr. Chairman, if we take certain main items 
for 1975-76, we come up with these figures: First, all easily 
visible extramural research funds for health science 
research, including items such as MRC, Health and Wel- 
fare, the voluntary agencies, certain provincial grants and 
so on, amount to $94.5 million. Then, if we look at the 
amount that the federal government spends intramurally 
on health R&D, we have another $18 million. then we have 
an incomplete figure, which is not the total industrial 
expenditure, but the reported expenditures of the members 
of the Canadian Pharmaceutical Association, of $27.6 
million. 


Senator Stanbury: Do you have a figure for some of the 
societies? 


Dr. Brown: They are included in this global figure. 
Senator Hicks: In the $94.5 million? 
Dr. Brown: In the $94.5 million. 


Dr. Bates: Mr. Chairman, I do now have another figure 
which might be of interest to the senator. The expenditures 
in Canadian medical schools for 1974-75, to our best esti- 
mate, were approximately $66 million. So the total is $99 
million being spent everywhere, if you like, as indicated by 
Dr. Brown’s figure. In terms of what is being spent in 
medical schools, it looks like $66 million from all sources. 


Senator Carter: When Dr. Brown was before us in 1969, 
seven years ago, I believe he told us that MRC funds at 
that time represented approximately 60 per cent of the 
total expenditure. It has been considerably reduced now. 


The Chairman: It would decrease in view of the lottery. 


Senator Hicks: If the total is $140 million, MRC is 
contributing, according to table 1 on page 12 of your report, 
something under $43 million. 


Dr. Brown: That is right and it is contributing approxi- 
mately half of the grant funds. 


The Chairman: It is also useful to define as exactly as 
possible what we mean by health research. I understand 
that there is some money, at least for research in biology, 
given by NRC, which is very close to being support for 
health research in a basic way. Would you agree with this? 


Dr. Brown: Mr. Chairman, into this we have added those 
NRC grants that are given to members of faculty of health 
professional schools. We have also added our grants to 
members of the departments of biology, electrical engi- 
neering, or what have you, because they have one or other 
indicator of the health industry. Beyond that one comes to 
the area of what is of potential importance to health. Then 
you notice there is jolly little one can leave out, because 
the basis of the whole thing is physics, and where do you 
stop after that? 


Senator Bell: Is that not included? 
Dr. Brown: No. 


Dr. Bates: No. 


Senator Carter: Do you have any comparative figures on 
a per capita basis that would compare Canada with other 
industrialized countries of comparable size and comparable 
wealth? 


Dr. Brown: Mr. Chairman, it is commonly known that 
we are lower on a per capita basis than the United States. I 
do not have such figures as requested by the honourable 
senator easily and quickly available this morning. We have 
found that the major features and inter-country compari- 
sons are terribly slippery devices. 


Senator Carter: A bit odious. 


Dr. Brown: The basis on which each country calculates 
its expenditure is its own particularly chosen basis. In 
connection with the figures I have just given the commit- 
tee with respect to R&D expenditures on health in Canada, 
I have indicated that at least two major items have been 
left out. Overhead was left out, and we must add another 
30 per cent to the grants. The research component of the 
salaries of the investigators now paid under a different 
label should really be added into the health R&D item and 
bring it up. However, in the published figures in Canada as 
they are looked at by someone in Holland, they will see 
only these smaller figures and not the money spent under 
other labels. 


Senator Bell: Would that be something, for instance, 
that would involve TRIUMF in British Columbia? That 
would be a fantastically expensive piece of hardware if 
you added it in, even though you amortized it. You would 
not know if the results would be beneficial to health 
research. 


Dr. Brown: That is right. The capital account is not 
included here. It may be in the industrial figures, but the 
capital account is not in here, either as capital expendi- 
tures made each year or on the basis of amortization. 


Dr. Bates: Could I add a note to the senator’s inquiry 
about international comparisons? Actually, the best table 
we could devise is table XII of our brief to this committee. 
I was interested that Dr. Brown took Holland’s example. I 
was in Amsterdam a month ago at a meeting and the head 
of a Dutch research group asked me, “Why does Canada 
spend so little on research?” I said, “Well, what are you 
thinking of?” And he was quoting OECD figures. One of 
the problems is that, whether we like it or not and regard- 
less of whether the economists of OECD do a good job of 
trying to equalize these issues, the fact is that, if you travel 
as a Canadian, perceptive people, particularly in Holland, 
will ask why it is that Canada as a well developed, 
advanced country is, according to them, sixth or seventh in 
the list. So one does have to live with that as a travelling 
Canadian, and I find it quite difficult to say why that is. I 
agree that there are many difficulties in getting those 
numbers, but the fact is that the international community 
looks at what comes out of OECD, right or wrong, and that 
perhaps is one of the difficulties we have. 


Senator Bell: The figures I have which Senator Carter 
was asking about—and I do agree with Dr. Brown that it is 
a sticky wicket to get into figures—indicate that Canada 
spends $2 per capita, and the United States between $8 and 
$10 and The Netherlands $4.50 per capita. That is it for 
what it is worth. 
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The Chairman: 
comparable. 


Provided that the figures are 


Senator Bell: Right, and who knows. 


Senator Hicks: Obviously, if you say $2 per capita for 
Canada you are only including what the Medical Research 
Council puts out. That accounts for $2 per capita right 
there, but you are ignoring all of the other sources which 
Dr. Brown has already referred to. 


Senator Stanbury: From my examination of the briefs 
we will be looking at this afternoon, which is where I will 
be doing the leading, there is no question about it: every- 
thing is a comparison of apples and oranges. It is almost 
impossible to come up with comparative figures. The 
American situation includes the industrial expenditures 
from which they get tremendous commercial benefits from 
the export of equipment and materials and everything else. 
So their financial balance sheet for their research and 
development is a different thing from Canada’s. If you are 
going to have that much more expenditure industrially and 
developmentally, and so on, you cannot help but show a 
much bigger figure on expense on R&D. 


The Chairman: But your figures include the industrial 
portion, Dr. Brown? 


Dr. Brown: Mr. Chairman, that portion of it which is 
within the purview of the PMAC, and that is the greater 
part of the pharmaceutical component. There is another 
small component which will not be of equal size—it will 
not even be as large as the $27 million—and that is in the 
electronics industry having to do with bio-engineering 
items, and so on. So that 27 is too small there. But you are 
not going to change it by an order, by refinement. The total 
industrial component is a few percentage points of it. 


Senator Carter: Mr. Chairman, you will remember that 
at our earlier meetings in 1969 and 1970 we went to Wash- 
ington. When we came to examine their research and 
development we found that they included public works, 
and even if they had to build a bridge in order to get toa 
certain station that was all public works and was all 
included in their research and development. So there is 
really no comparison on the industrial side between Cana- 
da’s expenditures and the expenditures of the United 
States. 


Dr. Waugh: Mr. Chairman, may I return briefly to a 
point Senator Bell raised. I refer to the ratio of MRC 
research support to research support from other sources. If 
I may refer particularly to the voluntary agencies, the one 
I know best is the National Cancer Institute, of which I am 
president. Its annual rate of increased research funding 
has been going up at about 20 per cent per year. This is 
based on voluntary contributions collected by the Canadi- 
an Cancer Society. What this at least reflects is that the 
proportion of targetted research support by the voluntary 
agencies, and virtually all of them support target research 
rather than more general research as is supported by MRC, 
indicates that there is a shift in the balance taking place as 
a result of the relatively lower rates of increase in funding 
for MRC and the faster rate of fund growth in the volun- 
tary agencies. 


Senator Bell: Dr. Waugh, could that also mean that the 
people of Canada, the individuals, are very much con- 
cerned about health research and that they are doing this 
directly, not simply because it is a targetted thing, but 


because they are more concerned than the representatives 
of the people, if you like, apparently are. 


Dr. Waugh: That is the way it is frequently interpreted, 
but I think it is more complex than that. If you can scare 
people by saying, “You might get cancer. Support cancer 
research. Support heart research. Support muscular dystro- 
phy research,” then that has a certain effect. Those are 
visible diseases which people are frightened about. 


If Dr. Brown wanted to invite people to contribute 
simply to medical research unspecified, I am not so sure he 
would collect as much. 


Senator Bell: That is a good point. 


How about special programs, Dr. Brown? Who designates 
these and how are they funded? I am thinking of the work 
that has been done on the non-medical use of drugs. 


Dr. Brown: Mr. Chairman, in our present organization 
the first point for consideration, an idea having to do with 
the new special project and also the first mechanism for 
review of those that have been in hand for a little time, is 
our Priority Selection and Review Committee. They will 
usually invoke the aid of consultants in the field and 
arrive at a recommendation. This recommendation goes to 
the Council itself, the body of 21 members, and Council 
makes a final decision. So that is the mechanistic, adminis- 
trative pathway for this sort of process, if that is what you 
had in mind. 


Dr. Bell: Yes, it was. Dr. Brown, if we could go back to 
the MRC brief, on page 6 in clause 15 where you speak 
about peer assessment taking over, you indicate that you 
have your funds set out and you have your budget and so 
on. You have many good programs but you want them all 
supported. What is the system for preventing scientists, all 
with worthwhile projects, from fighting for these funds, 
when your peer assessment group is saying that these are 
all great procedures? 


Dr. Brown: Mr. Chairman, the peer assessors, in their 
various committees, are asked to express their judgment of 
the merits of the proposal with a number, and at the end of 
a series of meetings of all these committees, a master list is 
put together of all applications—400, 600, 800, or whatever 
it is—that are being considered; numbers are attached, 
they are put in the order of the numbers, and with one’s 
money in one’s hand one goes down the list, beginning at 
the top, and when the money runs out, that is that. 


Senator Bell: Is that a satisfactory system? is there any 
work to be done on perhaps setting up a better system? 


Dr. Brown: Well, more money could be used, Mr. Chair- 
man, and there is scarcely any criticism of the system that 
would not be removed from discussion by a few more 
million dollars. 


Senator Bell: In clause 16 it appears that the funds are 
allocated by Parliament. Is that really how it works? Is 
this a parliamentary decision or is it a government deci- 
sion? As a member of part of Parliament, I cannot remem- 
ber ever having the actual subject put before me. 


Dr. Brown: The funds come, Mr. Chairman, through a 
vote, and this is passed on by Parliament. 

Senator Bell: This would be the minister, in his 
estimates? 
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Dr. Brown: Yes, exactly. We have two of the votes that 
the Minister of Health and Welfare must discuss with the 
appropriate standing committee of the house, along with 
his departmental votes. 


The Chairman: I think you will be able, Senator Bell, to 
see the science budget, including the Medical Research 
Council’s budget, more visibly next year, because the Min- 
ister of State for Science and Technology has agreed now 
to present the so-called science budget display in a sepa- 
rate publication from the main estimates. 


Senator Bell: So we can see the breakdown? 


The Chairman: You will have for the first time in 
Canada, at least, a visible science budget, which will 
include all these other budgets, which will be taken, really, 
from the main estimates. You will have that next year. 


Senator Bell: That would be very helpful for us, because 
contrary to general belief we do have something to say 
about money. I have many more questions, and my col- 
leagues have, too, so I will just ask one more and pass, if I 
may. This ties in with the medical colleges a bit, too. I am 
referring to paragraph 18 on page 7. There has been a 
program of full-time researchers in medical colleges. Are 
these associateships? Anyhow, this is “mission accom- 
plished,” I gather. This has been terminated, or some other 
group is now funding this program—the university itself, 
perhaps. That sounds like a valuable type of research and 
researcher to have. What is the situation with regard to 
that now? 


Dr. Brown: Mr. Chairman, the situation is that there are 
no more entries into that program. Naturally, those who 
have been appointed continue to be supported, and they 
are supported until the end of their careers, provided they 
continue to do meritorious research as seen by the council. 
The program was discontinued because the reasons that 
led to its initiation in the late 1950s had largely disap- 
peared. At that time the program was meant to be illustra- 
tive. There were at that time very few members of facul- 
ties in medical schools who were able to devote 75 per cent 
of their time to research, and that is one of the conditions 
of the associateship, that there be at least 75 per cent of the 
associate’s time devoted to research. 


Council, at the time, was anxious to have demonstrations 
of the role to be played in medical schools of a limited 
number of full-time researchers mixed in with the other 
people, not clustered into an institute but spread across the 
country in various schools. That illustrative function has 
now been carried out. There are 70-odd people still being 
supported in that way, and they will be supported to the 
end of their careers, given the condition I mentioned. 
There are now many more than 75 in the medical schools 
who, as a result of the change in university financing in 
the years concerned, are devoting the major part of their 
time to research. The salary of researchers is a problem for 
the medical schools. That is undoubted. But the first aim of 
the associateship program was the one I have mentioned. 
That idea has caught on, obviously, and universities have 
now appointed these people. We have a number of other 
schemes whereby we will support investigators for a 
period of five years, and sometimes longer; but the present 
policy is not to undertake further lifetime commitments. 


Senator Bell: I see. Thank you. 


The Chairman: I have some questions on page 1, where 
you refer, Dr. Brown, to the ongoing review of programs. 


How many reviews and surveys, for instance, during the 
last two years, have there been? Could you give us an idea? 
I think it is quite important for the council to review its 
activities and priorities. 


Dr. Brown: Absolutely. Mr. Chairman, we are always at 
it. There is always at least one of these in hand, and 
sometimes more. At the moment, for example, there are 
two in hand, and in the last two years the number is of the 
order of 8 or 10. It might even be 12. 


The Chairman: Perhaps I could ask what is in effect a 
kind of preliminary question. I would like to go back to the 
division of functions of the NRC in its support of biologists 
and the Medical Research Council. What is really the 
division of function there? I understand that you help the 
biologists who are in medical schools and the NRC helps 
biologists who are in other departments of universities. Is 
this the division of responsability? 


Dr. Brown: That, Mr. Chairman, is the first statement in 
a description of the division, and after that we come to a 
few qualifiers. For our part, we say that a project by a 
faculty member whose place is in the faculty of arts or 
science or engineering will be considered by us if it is 
directly related to a health problem. It is not sufficient to 
claim that it is of potential importance to medical research 
on health, otherwise we would be taking over the entire 
molecular biology function, for instance. It must be direct- 
ly related to a health problem. This is the chief qualifier. 
We give several hundred thousand dollars in grants to 
university members outside the health profession schools. 
The rest of it is the responsibility of the National Research 
Council. If psychology be a division of biology, you know 
of the accord among the three councils concerning a divi- 
sion there. 


The Chairman: On page 4 you say: 


The chief function of the Medical Research Council is 
to “promote, assist and undertake basic, applied and 
clinical research in the health sciences—‘“. 


You really do not undertake research? Or do you? 


Dr. Brown: There is a fine line here. How does one label 
the clinical trial which has been organized by the Medical 
Research Council, using faculty members to do the work? 
It is only in that sense that we undertake it. We are not 
supporting it in our own laboratories and we do not have a 
scientific staff which is doing research in the health 
sciences. 


The Chairman: You have labs? 

Dr. Brown: No. It is not undertaken. 
Senator Hicks: Was that a quotation? 
Dr. Brown: It is in the act. 


Senator Hicks: In fact you have not undertaken in the 
sense of running a program of your own in the way that 
the National Research Council does in many areas. 


Dr. Brown: That is correct. 


The Chairman: Senator Carter, you had a question on 
page 4? 


Senator Carter: My question was on page 5. But while 
we are on page 4, and I thought Senator Bell might be 


September 8, 1976 


Science Policy 


Datelo 


asking this, in paragraph 10 you give the composition of 
your committees. There are not very many ladies on it. 


Senator Bell: It is the quality that counts, senator. 


Dr. Brown: Mr. Chairman, about 6 per cent of the medi- 
cal researchers in this country are ladies. 


Senator Carter: Well, it is the quality, I guess. 
The Chairman: Page 5. 


Senator Carter: Page 6. You receive all of these applica- 
tions from would-be investigators. You have to screen 
some of them. The first question I would like to ask is how 
much detail do you require from them? Do you require a 
budget for say four or five years for the length of the 
experiment? 


Dr. Brown: Mr. Chairman, is the question directed to 
would-be investigators in the sense of applicants for 
research training? 


Senator Carter: Yes. 


Dr. Brown: So it is the research trainees we are con- 
cerned with: The detail asked is roughly this: an official 
transcript of their academic record; there must be a small 
number of letters from people who. have known them; 
there must be evidence that they have been accepted for 
training by the head of some laboratory; and finally there 
must be a brief statement of the nature of their training 
and the work they propose to do. Those are the chief 
components of the application in the national competition. 


Senator Stanbury: Is a track record of research 


necessary? 


Dr. Brown: Not for the men applying for research train- 
ing. These are the trainees. When one considers applica- 
tions for grants, then the answer is close to being yes. 


The Chairman: How close? 
Dr. Brown: Less than a single percentage point. 


Senator Stanbury: How do you get into research after 
training? 


Dr. Brown: During the training one accumulates a track 
record, and there are publications. I was taking the ques- 
tion in a different way. I thought we were considering the 
case of someone who has never had research training, but 
after a period of professional work decides he wants to do 
research. He is literally without any track record, not even 
as a trainee. That is a different case. We have given grants 
to a few people like that, but they are very small in 
number. 


Senator Carter: What about research proposals? This is 
a person who has a project and requires a grant. What 
criteria do you use for screening these? 


Dr. Brown: The important element in the screening is 
the collective judgment of the committee of peers. They 
have in front of them the man’s track record. A part of 
each application must be the titles in the journals of his 
papers during the previous five years. They must all be 
laid out in detail for the committee to look at and evaluate. 
They look at his track record. They look at the proposal 
and make their judgment about the possibility of success. 
They make their judgment about the capability of the man 
performing the technical procedures that he claims he is 
going to undertake. Here again the track record comes in. 


Senator Carter: Is there an assessment of the institution 
in which he is going to do the work and the facilities 
available to him? 


Dr. Brown: Yes, of the facilities and local colleagues. In a 
number of situations a given investigator may be con- 
sidered to have a very good proposal, and the whole thing 
be a very workable project because of local colleagues to 
whom he can go for assistance, and so on. The other 
situation is that the same proposal coming from an inves- 
tigator who is isolated in this particular sense may fare 
rather less well. There is this judgment about the success 
of the proposal in that individual setting, the university 
setting, and in the hands of that investigator. 


The Chairman: You say the peer system applies the 
international standards. Do you have international peers 
or foreign peers on your committees? 


Dr. Brown: We have had a few. If we turn it around, Mr. 
Chairman, the committees are made up of Canadian scien- 
tists who have shown they can successfully paddle their 
canoes in international waters. This is an importation of 
technology, if you like. 


The Chairman: So that the committees of peers assess 
the researcher, his track record, the results of his past 
research. They also assess the subject matter of the 
application always in the light of what is going on in the 
rest of the world? 


Dr. Brown: Exactly. 


The Chairman: If something better is being carried out 
somewhere else, what happens then? He will not receive a 
grant? 


Dr. Brown: No. 


The Chairman: So we are relatively sure that when 
there is a grant given by MRC, you will expect a research 
activity that will certainly be as good as any other place in 
the world, or perhaps better. 


Dr. Brown: Given the group as a whole, I am quite 
confident that the standard of Canadian medical research 
is high. Both the prestige and the standard of MRC operat- 
ing grants are considerable. I should like to assure the 
committee, if it is needed, that the level of science support 
is high. 


Senator Stanbury: Dr. Brown, do you set priorities as to 
category of research? 


Dr. Brown: In a number of cases that is done. The 
priorities committee had isolated a number of items for 
special emphasis by council. These were cardiovascular 
diseases, the heart stroke bit, and cancer. Then there was 
the medical component of motor vehicle accidents. These 
were the chief items in the report of the priorities commit- 
tee last year. 


Senator Carter: Are these the areas referred to in para- 
graph 20, page 7, where it is stated: 


One of the five main points on which a consensus 
was reached at that meeting was that council should 
increase that portion of its funds oriented to areas of 
national priority and identify funds for target areas. 


Dr. Brown: That is so, Mr. Chairman, yes. 


Senator Bell: Who identifies the target areas of national 
priority? 
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The Chairman: And what are they? 


Dr. Brown: The identification is again by this priorities 
committee, using numerous consultants before it arrives at 
its recommendation, then the decision of council. The pri- 
orities recommended last year, that is over and above the 
support of all good research across the entire spectrum, 
without respect to subject, were those I mentioned. These 
items were picked out after lengthy study by the priorities 
committee, because they met certain criteria. They are 
problems of national importance and size and because of 
their economic burden, and so on. They are all perceived as 
problems by the public. 


The three areas I mentioned are also areas in which the 
state of the science is such and Canadian manpower and 
resources are such that they can be the profitable subject 
of research attack at the present time. So it must not only 
be a health problem; it must be a health problem that is 
amenable to research over the short and medium term. 
Those are the bases on which things are picked out by the 
priorities committee. 


The Chairman: Could we have a list of these target 
areas which are being pursued at the present time? 


Dr. Brown: A good part of the targeting, Mr. Chairman, 
had to be put aside when we received certain additional 
information about money and it had to be postponed. 


The Chairman: I would have thought that the opposite 
would have happened, that because of budgetary restraint 
you would have been perhaps more careful to identify 
target areas and priorities in order to be able to use these 
restricted funds to greater advantage. 


Dr. Brown: Yes; I see the point and its logic. It has not 
been overlooked and not altogether unmet. Whether it has 
been met satisfactorily, of course, would be a matter of 
judgment. Already in the cardiovascular areas and the area 
of cancer research we spend millions of dollars, some 
millions in each. Council’s interest in these areas is known 
and has been growing. The priorities committee proposed 
certain special measures in addition to the ordinary grants 
mechanism. They had previously been identified as areas 
of special interest. The priorities committee decided they 
would spend some money in special ways in these areas, 
and those plans had to be set aside for the time being. So 
we know and we monitor amounts spent in each of these 
target areas and make our assessment of the opportunities 
of spending profitably more money. Then we have to bal- 
ance this against other demands, such as those of excellent 
investigators across the whole field. One must ask how 
high one can go with the rejection rate. This year 15 per 
cent of the applicants for renewals fell into that group 
whose applications were judged worthy, but they were not 
funded. How high can you, without damaging the total 
science body, carry that figure? This kind of question must 
be asked. 


The Chairman: We heard a moment ago that the Nation- 
al Cancer Institute had an increase in its budget of approx- 
imately 20 per cent. 


Dr. Brown: Yes. 


The Chairman: What would be your reaction to this in 
terms of funding research projects for cancer? Would you 
reduce your support for this because of this increase in 
private funding? To put it in another way, what would you 
do, for instance, as a result of the creation of this new 


lottery in Ontario? If more money for medical research is 
raised in Ontario, would you withdraw or reduce your 
support for medical research in Ontario and change your 
original distribution? 


Dr. Brown: Could I, Mr. Chairman, just take the NCI 
example for purposes of an answer and satisfy the lottery 
problems in a moment? There is a balancing mechanism at 
work here. Because of the rate of growth of funds for NCI, 
the rate of growth in grants in support of cancer research, 
MRC has been lower, without us putting any limit on it, 
because it is perfectly natural, is it not? There is a pressure 
for funds, and the grantees will be aware of and sensitive 
to this and will probe. So that balances out. 


The recommendation of the priorities committee was not 
that MRC increase the number of grants in the ordinary 
sense for cancer research, but do some special things such 
as controlled clinical trials of various cancer therapies and 
put emphasis out at the developmental end of the spectrum 
in cancer research, right at the point of delivery and assess 
the treatment. There was some under way and we wanted 
to increase the amount. 


The Chairman: But does the National Cancer Institute 
use the same techniques and the same peer system as you 
use? 


Dr. Brown: The President of the NCI could answer that, 
because Dr. Waugh is also President of the NCI. 


Dr. Waugh: Yes. The procedure of peer review is gener- 
ally comparable; it differs in detail. The major difference, I 
suppose, is in the way the criteria are used on which 
applications are assessed. Because it is target research, 
NCI assesses the quality of an application on two bases. 
One is the merit of the project; second is its relevance to 
the cancer problem. It is possible for an application to be 
rejected although very high in merit, but which has very 
low relevance. If it rates well on both scales it will be 
funded. The institute has not had the problem in recent 
years of having meritorious proposals that it was not able 
to fund. 


Senator Hicks: When we are referring to the success rate 
of these applications, may I ask a supplementary question 
relating to table 4 at page 16 of the brief? It is not clear to 
me from the context what your dollar award rate means in 
that table. Is this the percentage of the amount requested 
that you award, or is it the percentage of the total request 
that you are able to satisfy? 


Dr. Brown: Mr. Chairman, it is a percentage of total 
request. If you wish, I could add two lines to that table: 
1975-76 becomes 51 per cent; and 1976-77, post-supplemen- 
tary vote, becomes 45 per cent. 


Senator Hicks: There has not been the deterioration in 
the dollar award rate that I might have expected; it has 
hovered around the 50 per cent mark since your statistics 
started in 1968. 


Dr. Brown: That is true, Mr. Chairman, but I am not sure 
that the honourable senator would go on or would intend 
to go on at all to say that the situation has remained 
unchanged. If one takes a group, takes a model into which 
there is a limited input each year, as there is in the 
university faculty model, and keeps cutting off the bottom 
layers at the rate at which they have been cut off here, 
then you begin cutting off people of very much higher 
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quality than you were five or six years ago, and that is the 
important thing. 


Senator Hicks: I am glad you made that point. 


Senator Lang: Would Dr. Brown care to come back to 
the question of the possibility of a large infusion of 
research funds from the Province of Ontario and the effect 
that that might have on MRC? I am particularly concerned 
about this possibility because I can see it becoming a 
disjunctive force to medical research in Canada. As con- 
templated now it would be equal to your total budget. How 
will MRC react to that situation? Will it have an effect on 
medical research generally? It would certainly give Dr. 
Bates a much bigger base to work from in British 
Columbia. I realize this may be an awkward question, but I 
think it is a serious one. 


The Chairman: Would you care to comment? 
Dr. Brown: Yes, Mr. Chairman, of course I will comment. 


The Chairman: Perhaps you are like Senator Hicks: 
against lotteries. 


Dr. Brown: I would be more in favour of them if I had 
ever won one. One cannot comment, of course, on policies 
not yet made, and in so far as I am aware—and I have had 
some news about this—decisions have not been taken 
about the methods which will be used to disburse these 
funds for medical research. For example, as I understand 
it, there is no compulsion that the funds gained during the 
fiscal year in this fashion will be disbursed in that fiscal 
year. It may be possible, then, to spread them out to the 
greater good of a greater number of people. 


There are a number of options open to the province. I am 
aware, Mr. Chairman, of a strong feeling in Ontario that 
there be avoided any escape, so to speak, of Ontario medi- 
cal research from national standards. 


The Chairman: What do you mean by “national stand- 
ards’? National standards in reviewing applications? 


Dr. Brown: Yes. If the need to enter national competi- 
tions for grants were totally to be removed for Ontario 
researchers that would have a mixture of effects, some of 
them good, some of them bad. People in Ontario are very 
much aware of this hazard, according to the information I 
have at the moment. It will be a real perturbation for one 
province to have medical research funds of this order. It 
will sharpen up in an unexpected way the regional dispari- 
ty problem, which is a very real problem. 


The Chairman: In what way? 


Dr. Brown: It will make the difference larger, Mr. Chair- 
man, as one compares what goes on in one province with 
what is going on in another. 


The Chairman: If you withdraw assistance to Ontario, 
then you will be able to give more to the others. 


Dr. Brown: Yes, but, Mr. Chairman, I do not really 
anticipate that provincial government authorities will sug- 
gest that a federal agency need pay no attention to them 
and that they will not want part of our money even so. 


Senator Hicks: Surely you will continue to evaluate 
applications from Ontario on exactly the same basis that 
you will evaluate applications from other parts of Canada. 
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Dr. Brown: That is absolutely right, Mr. Chairman. but if 
it is very much easier for an investigator to get operating 
money through an Ontario granting system, he may not 
apply to us. 


Senator Hicks: He may not apply to you, but that is 
beyond your control. 


Dr. Brown: That is right. There are hazards in that 
situation, not only at the bottom of the list but also for the 
top. 


Senator Hicks: I am aware of that. 


The Chairman: Do you think it would be useful to have 
an annual publication on all the private and public funding 
of medical research in universities and related institu- 
tions? To .1ave that information consolidated in one publi- 
cation would be useful. 


Dr. Brown: Mr. Chairman, we have been remiss in a 
serious way, because we do put out each year just the 
volume you are describing. 


The Chairman: Yes? 


Dr. Brown: And we will see to it that you receive a copy 
this afternoon and go onto the regular list. This volume 
gives all of the federal sources and provincial sources and 
the voluntary sources in so far as we know them. As you 
know, there are a few important bodies of money which do 
not publish annual reports, and they do not want their 
awards to be in the public domain. They are therefore 
excluded. 


The Chairman: Is this publication distributed to the 
media? 


Dr. Brown: No. We have not published it. It is a detailed 
volume giving the name of each grantee and where his 
money comes from and his department and university and 
so on and so forth. We have not published detailed infor- 
mation of this kind, but to publish the main entries in this 
book would be something that would not be difficult at all. 


The Chairman: It would be much more useful, certainly. 


Dr. Brown: It would be more likely to be read, because 
the present volume is over an inch thick. If I may suggest, 
you must have a copy of what is known as the “Brown 
Book” owing to the colour of its cover. 


Senator Hicks: To whom is the volume to be distributed 
then? 


Dr. Brown: To other parts of government, to the granting 
agencies and to university people on request. 


The Chairman: So you will give some thought to having 
a condensation of this publication? 


Dr. Brown: Absolutely. 
The Chairman: For wide distribution. 


Dr. Brown: I can see that you feel that that would be 
most useful in the long run and not only now. 


The Chairman: Yes. 
Dr. Brown: Absolutely. 


Senator Hicks: I was going to comment that the publica- 
tion of such an index of research, with the sources of funds 
and the recipients and so on, ought not to be restricted to 
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medical research but should properly cover the whole spec- 
trum. I was about to ask you where you would draw the 
line for medical research. Perhaps you might answer the 
latter question. Where do you draw the line in your publi- 
cation as between medical research and basic scientific 
research on which a great deal of medical knowledge ulti- 
mately depends. 


Dr. Brown: You are right there. Two of the fences of the 
field are: one, the source of funds, and it is assumed that a 
medical agency gives it funds only to medical research; 
and, two, the administrative base of the researcher, 
because it is assumed that, for example, if he has been 
appointed to a medical faculty, he is a medical researcher. 


The earlier part of the honourable senator’s question can 
be answered, perhaps, in this way. In the new CISTI 
organization there is a compilation of research projects 
such as has been mentioned, and one can get their reports. 
I believe they cost $50, which distinctly limits their 
circulation. 


Senator Hicks: What is the institution you referred to? 


Dr. Brown: The Canadian Institute of Scientific and 
Technological Information. It is the new incarnation of the 
National Library of Science. 


The Chairman: I think we should postpone our discus- 
sion of the Medical Research Council’s brief. We will have 
to invite you to come back again, I am afraid, Dr. Broown— 
probably in November. 


Senator Carter: I just want to confirm the areas of 
national priority that you gave in answer to Senator 
Lang’s question. Are these the same areas as the ones you 
regard as the most serious medical research problems in 
Canada today? I am thinking of cardio-vascular diseases, 
and a few other areas that you mentioned, which are 
referred to in your brief as being oriented to areas of 
national priority. 


Dr. Brown: Mr. Chairman, the answer to the question is 
this: They are among the list of items of main national 
health problems, and they are items about which MRC can 
do something. That is an important qualifier. 


Senator Carter: Would you add to the list, then, the ones 
you mean? 


Dr. Brown: Well, there are different ways of defining 
problems. 


Senator Carter: I am talking about medical research 
problems. If you had more funds you would undertake 
more areas, would you? You would include more areas? 


Dr. Brown: Yes. 


Senator Carter: What are the ones you are leaving out, 
that you think should be included? 


Dr. Brown: If we had unlimited funds? 
Senator Carter: No. 

Dr. Brown: More funds? 

Senator Carter: Yes. 


Dr. Brown: Well, I have mentioned cardio-vascular dis- 
ease, which in that context includes heart disease and 
stroke, and then cancer, and then, pressingly, comes the 
problem of genetics and the further development of the 


research in that area. Then, after that, there is a group of 
immunological disorders—and this cuts across all the 
items I have mentioned—and so on. In terms of health 
problems, one can look at the economic burdens of these 
different diseases and arrive at a ranking in that fashion, 
and we do look at that aspect. It is continually in our 
perspective. 


Senator Carter: My last question refers to your guide- 
lines for handling work being done on DNA molecules, the 
engineering of DNA molecules, and the re-designing of the 
DNA component of viruses and animal cells. This involves 
ethical and moral considerations as well as scientific ones. 
What is your approach to this problem? 


Dr. Brown: Mr. Chairman, the approach has been to 
divide the work concerned into five or six classes, depend- 
ing on the degree of risk of spread of the agent concerned 
outside the laboratory, the degree of risk to the workers in 
the laboratory, and then, for each of these stages of risk, 
the conditions that must obtain in the laboratory, and the 
objective measures there must be in the laboratory if work 
of that degree is to be carried on. 


Senator Carter: There was a television program the 
other night on one of the Ottawa stations in which this 
type of engineering was condemned completely. It was 
suggested that we would be creating monsters, and that we 
cannot know what the results might be. Have you any 
comments on that? 


Dr. Brown: Mr. Chairman, my comment would be this, 
that a sweeping condemnation of this work, I think, is a 
little beside the mark, and would really be without good 
foundation. Certain experiments, however, must be looked 
at in that way. Certain shotgun experiments, which would 
lead possibly to the recombination of the known compo- 
nent of the gene with any of a group of unknown possible 
components could lead to the absolutely unpredictable, and 
our view is that those experiments should, for the time 
being, be set aside. However, this is shotgun work, and 
there are irresponsible scientists in this country who are 
contemplating such work. 


Senator Lang: May I have the indulgence of the commit- 
tee for a moment? I have one important question that I 
would like to direct to Dr. Brown before he concludes. You 
are familiar with the Petsch report on research in Ontario, 
are you, Dr. Brown? 


Dr. Brown: Yes. 


Senator Lang: I detected in your remarks, and perhaps 
more strongly in Dr. Bates’ remarks, and particularly in his 
reference to the paper by the doctor in the United States, 
an attitude of defensiveness with regard to the emphasis 
on basic research in medical science. If I am reading the 
Petsch report properly, I think the author is talking about 
emphasis on type II research as opposed to basic research, 
and in that regard I would think that his conclusions 
would seem to vary rather significantly from what I would 
take to be the view of both of you. I would appreciate any 
comments you have to make on that. 


Dr. Brown: Mr. Chairman, it is quite true that in the 
so-called Petsch report the statement is made that the rate 
of growth of type II research—they have found it wise to 
use a new classification—be increase. With this recommen- 
dation, I myself, and our Council, would have no quarrel, 
given the qualifier that also appears in the Petsch report 
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that the amount available, in absolute terms, for type I 
research also be increased. 


You may remember a table in that report in which the 
targets are set out, and there is a very significant increase 
provided for type I research. They say it should not only be 
supported at its present level, but increased. We, for our 
part, would agree that type II should be increased, and 
both type IIA and IIB. Do not talk about it this morning, 
however, because it is outside our terms of reference as a 
council. It is a part of health research that has grown 
slowly, the results from which are badly needed, but it is 
outside our terms of reference. Health and Welfare Canada 
is doing an important part of this. 


I should like to make a final remark. I am sorry if, for 
my part, I conveyed the impression that I am defensive 
about basic research. I am not. I think it constitutes its 
own adequate defense, and I do not dwell on it. There are 
many more important policy matters, and policy gets 
sharper, when one moves to the applied and developmental 
sector of the problem, and that is the case in association 
with basic research, and that is why, perhaps, we have 
spent more time on that. 


Senator Lang: There is the general recommendation in 
the Petsch report that health is a, national concern, and 
that, philosophically, at any rate, medical research should 
all be funded through a national agency, the provinces 
confining themselves to providing facilities for that 
research. Would.that be in conformity with your views— 
and yours, too, Dr. Bates? 


Dr. Brown: Mr. Chairman, I think that they are in a bit 
of a quandary there and I have communicated these opin- 
ions, on invitation, so that it is all in the open, and I am not 
saying anything behind their back. I think there are 
unresolved problems in the method of the distribution of 
responsibility for funding proposed in the Petsch report. 


It is proposed for research which is of national interest 
that there be complete federal funding, but research of 
national interest is defined as that which receives com- 
plete federal funding. This seems to be one of those circles 
that does not get one anywhere. If you embody that in a 
health science research unit, as is recommended in the 
Petsch report, you put that in an organization, then per- 
haps in a separate building because they speak of the 
capital cost of these units. You make this distinction be- 
tween those researchers who are federally funded and 
those who are supported by various provincial funds. 
Immediately I ask why. I think this would be to the 
detriment of research. I have very serious misgivings of 
the major recommendations of the Petsch report. 


The Chairman: We have now 35 minutes for questioning 
the Association of Canadian Medical Colleges. I see that 
Dean Bates wishes to speak. 


Dr. Bates: I would like to try to answer that last ques- 
tion. It was partly thrown at me. I think everyone would 
agree there is certainly a legitimate place for provincial 
governments in supporting some kinds of medical research 
because there are some kinds of problems that are the 
specific concern of some provinces. The very least is asbe- 
stos. Its hazard is a concern in two provinces—British 
Columbia and Quebec. There are many localized occupa- 
tional hazards. We have one in British Columbia concern- 
ing the cutting of Western red cedar. Dr. Malcolm Brown 
might give that a pretty low priority at the national level 
in terms of investigating the medical effects of the dust of 


the Western red cedar. But the provincial government of 
British Columbia should have the capability of saying this 
is a medical problem that it would like to support research 
in. I can identify that kind of priority. 


I do not think, therefore, a completely exclusive position 
should be taken. It is not easy to structure, but there is a 
legitimate provincial interest in some medical problems. I 
think that has to be said. 


The Chairman: Do you think the provinces should put 
more emphasis on research in the health care delivery 
system? This is also quite important. 


Dr. Bates: I agree with that, Mr. Chairman, except, 
speaking internationally, it is very hard to see how to do 
that. I look at the difficulties all countries are having, not 
excluding Britain and the United States, in getting effec- 
tive research into the health care delivery system. You 
may have read about a senator in the United States who 
put on old clothes and went around the medical-aid circuit 
in New York to find out actually what happened. I think 
that is a very good way of finding out. It is pretty drastic, 
as he found. It is a very difficult thing to get a handle on. I 
agree with your point. We badly need that sort of 
information. 


Senator Hicks: I would like to commence my question- 
ing by complimenting the deans of the medical schools on 
the brief that they have compiled. In the covering letter 
signed by Dr. Fraser Mustard, there is this sentence: 


I wish to emphasize that our Association is just as 
concerned with the support of research in non-medical 
as in medical fields, since it is the totality of scholarly 
activity in the universities that creates the most 
favourable milieu for medical research. 


Dr. Brown in his commentary acknowledged the correct- 
ness of this. 


Page 5 of the brief from the deans of medical schools has 
a paragraph mentioning it. Dr. Bates referred to this very 
thing himself. It might even be regarded as generous of our 
medical friends to acknowledge the necessity for an equal- 
ly generous treatment of research in all areas, as well as in 
the areas with which they are particularly associated. 


From that I might naturally go to the comment that you 
made about basic research versus applied or practical 
research. The paper that you have referred to pointed out 
that basic research was far more effective in its practical 
results than some people would have had us believe. This 
differs from evidence that has been put before us, particu- 
larly yesterday, by the engineers. Why is this? You are not 
referring presumably to the accident, let’s say, that en- 
abled Dr. Fleming, who was doing basic research, to dis- 
cover penicillin, but are you referring to some more basic 
application of research? 


Dr. Bates: That is a very interesting question. I suppose I 
could superficially say that it is because the human body is 
the most complicated engineered system we know of. I 
could argue it is because of the complexity of this system 
that the application of basic knowledge becomes more 
important. That is an incomplete answer. Perhaps it is also 
somewhat glib but if you look at the specific problem you 
can see how it really works. 


I was interested in the discussion you had on targeting 
areas of priority. I know Dr. Brown will agree with me that 
this is an exceedingly difficult problem. As he was talking 
I was reminded that the head of the Department of Oph- 
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thalmology at the University of British Columbia told me 
last week that an increasing problem was blindness occur- 
ring in patients with diabetes in early middle life. He is 
well aware the ophthalmologists are not likely to come up 
with a solution to that problem. It has to do with the 
permeability of blood vessels. The final solution to that 
tragic situation will not come until we know more about 
the integrity of blood vessels. It is cardio-vascular 
research, ophthalmological research, and endocrinological 
research. When you stop targeting priorities, I get worried. 
It is all of those things, yet everyone recognizes that it is 
the basic information as to why blood vessels leak that we 
do not have. It goes right back to the basic information. 
This is true of so many problems in medical research. I 
suppose I just come back to the question: Why is it truer in 
medical research? I guess the only point I can make is that 
the human body is an incredibly engineered and inter- 
dependent system. 


Senator Hicks: That is very interesting. I am glad that 
you and your colleagues have made that point. Related 
thereto is your concern, as expressed on page 2 of your 
brief, that basic research relating to human health and the 
medical sciences should be placed either within the juris- 
diction of universities, or in close juxtaposition to them, in 
that you would “not favour the establishment of basic 
research institutes which were disassociated from gradu- 
ate student training and undergraduate teaching”’. 


Is there really any alternative to what we are doing? 
There has been some discussion about this. It is mentioned 
in the MRC brief. I would refer also to page 12 of the MRC 
brief. On page 1 you will note that the distribution of 
money from the Medical Research Council has only gone to 
provinces that have medical schools. So it would appear 
that medical research is not even being done in hospitals 
that are divorced from medical schools. Is there is an 
implication in what you said on page 2 that there is 
another way to do this? What is the other way? What kind 
of research institutions exist in other countries? 


Dr. Bates: Mr. Chairman, we are entering here upon an 
area of discussion that is continuing, in the sense that the 
difficulty of maintaining research isolated in the medical 
field has been emphasized in the last few years. I would 
refer you to the Rockefeller Institute, which became a 
university; to the Mayo Clinic, which became a medical 
school. In terms of the National Institute of Health, which 
I know better than either of those two, the interrelation- 
ship with the university setting is designed to be very close 
and their activity, particularly in the clinical sciences 
research centre, is thought of as being, in a sense, comple- 
mentary to the research being funded in the universities 
and medical schools. 


In Britain there is the National Institute for Medical 
Research run by the Medical Research Council at Mill Hill. 
The current director, Dr. Arnold Burgen, incidentally, 
worked for 15 years at McGill. That is more or less on its 
own. 


Senator Hicks: Is it supported by government funds? 


Dr. Bates: Entirely, yes. They are quite conscious of the 
fact that they suffer because they are not part of the 
graduate student setup anywhere. They do, of course, have 
post-doctoral people working in a very high quality of 
medical research. 


However, the stimulus of the students in the environ- 
ment seems to be very important here. I would say that the 


swing in the last 20 years has certainly been toward a 
closer integration of research institutes and the teaching 
function than was true 20 years before that. The relative 
mix will be argued back and forth, and the more adminis- 
trative time demanded of university research workers or 
teaching time, and the less time they get for research, there 
may be a swing back to the research institute, where the 
time commitment is fully for research. 


The Chairman: But, closer to home, how would you 
assess the medical research being carried on in NRC? 


Dr. Bates: In the National Research Council? I am not 
prepared to criticize research being done anywhere. I feel 
that if they have a good idea and the facilities to pursue it, 
they should pursue it. I have a fairly liberal view there; I 
think that to draw fences around is pretty hazardous, 
particularly if the quality of work is good. 


The Chairman: But is it good? 


Dr. Bates: I have no idea. We have an investigator in my 
university fully funded from the United States, working in 
the Department of Chemistry. He is working as far as I am 
concerned in a very relevant medical research area, so I 
recognize that these things occur. 


Senator Hicks: But he is still within your university 
family, or milieu. 


Dr. Bates: That is right and I recognize the work he is 
doing. 


Senator Hicks: You and your colleagues are not very 
concerned, then, that the essential relationship and 
involvement of universities and university medical schools 
with research is going to disappear in this country, or is 
going to be harmed? 


Dr. Bates: I think it has been harmed, Mr. Chairman, by 
the funding difficulty in relation to inflation; I think it has 
been seriously damaged already. I would like to say that if 
we are looking at the same pot, then we are already in my 
opinion at such a low level that to syphon money off to an 
independent research institute would be a disaster, but it 
is in that context that it must be viewed if we are referring 
to competitive dollars. 


I would like to leave with you the very important con- 
cept that A. N. Whitehead had of a university. It is 50 years 
old now, but he pointed out that it is the purpose of the 
university to take students up to the frontiers of knowl- 
edge, to combine the knowledge and experience of the old 
with the enthusiasm and initiative of the young—which is 
absolutely true of medical schools. 


Senator Hicks: And other parts of universities, also. 


Dr. Bates: At one time there were trade schools, but we 
are not trade schools and we have just this need, to take 
medical students up to where the frontier of knowledge 
really is, and that is what a university is all about. So that 
this has a tremendously important effect in terms of 
recruiting young research workers. What you get back 
from having research in the medical school context is, in 
fact, a pool of young men who are stimulated or challenged 
by ignorance, or by being taken to the frontier of knowl- 
edge, to do something about it. 


Everyone I believe is agreed that when research funds 
are put into the university context, where perhaps the 
emphasis on research is not as intense as in a research 
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institute, the side benefit obtained in relation to exposure 
to students produces tremendous results—hard to assess, 
but tremendous. 


Senator Hicks: And a great deal of medical research, of 
course, depends upon the availability of clinical material 
and so on, which requires the hospital in juxtaposition to 
the medical school. 


Dr. Bates: That is right. 


Senator Hicks: Are you and your colleagues worried, as 
some of mine in Nova Scotia are, that medical schools are 
absorbing costs which ought properly to be paid by the 
health care delivery services, or is this a problem peculiar 
only to Nova Scotia? In other words, our professor of 
medicine is the head of medicine at the chief hospital and 
performs a great deal of administrative work for that 
hospital, for which the university pays and does not get 
repaid. 


Dr. Bates: I believe there is anxiety about this and not 
much uniformity throughout Canada. I thought that Brit- 
ish Columbia was the only province in which there is not a 
sharing in teaching hospitals of the faculty salaries with 
the health service delivery side. Certainly there is a shar- 
ing in Manitoba, Alberta, Quebec and Ontario; the Mari- 
times I do not know very much about. 


It is best to have a sharing of that kind which you 
mention, because it identifies the hospital in its service 
role very clearly with the university endeavour. I believe 
most deans would agree that the function of the academic 
full-time professor in the clinical setting should be seen to 
be shared for there to be an optimum relationship. 


So what the actual trade-off is between the two sides of 
the fence—health services and education—is extremely 
complex in any one setting, and I do not know who comes 
out on top. 


The Chairman: Before you proceed, I believe there is an 
omission at the very bottom of page 2 of the brief, where it 
is stated, “There is very little in-house research in medical 
sciences in Canada... ‘“ I am sure you mean government 
in-house research. 


Dr. Bates: I believe so, yes. 


The Chairman: 
research. 


Because you are doing in-house 


Dr. Bates: Yes; that means in-house in the agency. 
The Chairman: In government. 
Dr. Bates: In government. 


Senator Hicks: I can see that, but I see also that it is 
possible to interpret it in the manner in which the chair- 
man did. The great concern I felt in reading your brief is 
that which has been stated so often and appears at the 
bottom of page 4, as follows: 


The Association of Canadian Medical Colleges 
believes that there is good evidence that the public 
puts a high priority on such research. 


And you refer to the damage that the cut-backs in gov- 
ernment support of research, including medical research, 
have already caused, particularly in your very forthright 
paragraph on page 7 of the brief, and so on. Notwithstand- 
ing this, if it is true that the public places a high value on 
this research, and that government has nevertheless insist- 


ed on cut-backs in the face of your estimates of public 
opinion, and so on, what do we do in order to change this 
situation? 


I suppose I am challenging you a little and saying that 
you have over-estimated the public concern and have exag- 
gerated the effect of the government cut-backs, and I ask 
you to elaborate or to underline further, if you can. I mean, 
thus far have we really lost research teams? Have we not 
just made people tighten their belts and work a little 
harder, and so on? Have we really broken up research 
efforts in Canada by our levelling off of support? 


Dr. Bates: Mr. Chairman, that is one of the intents of the 
ACMC questionnaire the medical schools are completing. 
Each dean is asked to send a note of an investigator on his 
faculty, anonymous in terms of the name, whose research 
work has had to be discontinued. I have returns from only 
eight medical schools so far, and I cannot put this in the 
general context yet. What I have already indicates that, as 
I am sure Dr. Brown would agree, many of those no longer 
fully supported are first class and established research 
workers. One university that has returned shows, for 
instance, that two of the three names both have the M.D. 
and Ph.D. degrees; both of them have given invited talks to 
international conferences; and they have 30 or 40 publica- 
tions in professional journals. 


This is the answer to Senator Bell, in a way. 
Senator Hicks: What has happened to these people? 
Dr. Bates: Their work has had to be discontinued. 


Senator Hicks: But has it been taken up somewhere else 
in Canada? 


Dr. Bates: Well, that is exactly, of course, the point. Has 
it been taken up? One of the difficulties is that those cases 
get identified in this kind of article which you passed me, 
senator, in a way, and the agencies are not in a good 
position to see that, because they see what they fund, but 
what they are not funding they do not see, and that is an 
important dilemma. 


Our medical school, three or four years ago, keen to 
expand in some important areas in which we felt we had 
little activity, asked for a certain number of Medical 
Research Council scholars. Recognizing that the Medical 
Research Council would be unable to fund more than 
perhaps one or two, we actually asked for ten. However, 
the quality of what those people would have brought to the 
medical school had they been fundable was something that 
I recognized. The agency is somewhat insulated from that 
deficit and the deans are not, in the sense that the medical 
schools can see the attempts that have been made to 
improve areas of work. I would say, therefore, that there 
are areas of work that ought to be much more fully sup- 
ported by any yardstick any of us can use. I served on 
MRC committees of assessment for six years and NIH 
study sessions for four years, and I just say these are 
people of quality who should be supported, and who are 
not being supported. To document it is another matter, and 
that is what we are just starting to do. 


Senator Hicks: And that is what you are trying to do? 
Dr. Bates: That is what we are trying to do. 


Senator Hicks: You have another reference, which ties 
in with this, at the bottom of page 8. Your third recommen- 
dation is a fair condemnation in saying that: 
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The dismal record of the Federal Government in 
securing the future of the nation’s biomedical research 
enterprise, suggests that there must be a serious defect 
in the mechanisms concerned with the development 
and implementation of science policy in Canada. 


You then go on to suggest that this might be remedied by 
this committee’s suggesting or proposing that the Science 
Council be given the responsibility of reporting on the 
adequacy of science research funding. 


The Chairman: May I interrupt for a moment, Senator 
Hicks? I know that Dr. Levine wants to comment on this 
before you go to these recommendations. 


Senator Hicks: This is not really changing the basis of it. 


Dr. Bates: I can answer that briefly, Mr. Chairman, by 
saying that recommendation 3 has already been 
implemented. 


The Chairman: In relation to the point you were raising 
before, I am confused with respect to the figures on top of 
page 4, where it says, “Table X indicates that there was a 
reduction of research money from all sources between 1973 
and 1975.” Whereas in Table X I see that in 1973-74 the 
amount of money from all sources was $61.6 million, while 
for 1974-75 it was $66.7 million. So there was actually an 
increase. 


Dr. Bates: I am glad you brought that up, Mr. Chairman. 
We had great difficulty getting these figures complete. The 
right answer is the new Table X which you have, and it 
does show a reduction of research money in seven medical 
schools. The text became confused because of an original 
Table X in which there appeared to be a reduction. We 
have had one person working at these numbers. Table X 
had two forms. I am sure the one you have is our best 
estimate, which does not show a reduction, and you are 
quite right to point that out. 


Senator Hicks: Even so, if you take the inflationary 
factor into account for one year it is almost a reduction 
when $66 million replaces $61 million. 


The Chairman: I simply wanted to try to reconcile the 
text and the table. Before you proceed, Senator Hicks, 
would Dr. Levine care to make his comments. 


Dr. Levine: Thank you, Mr. Chairman. The honourable 
senator asked about the damage that may have been 
caused by the funding cutbacks. One source of damage is 
erosion of the morale and enthusiasm of the young people, 
people who are now medical students. We seem to detect a 
very serious falling off of interest there. I speak now from 
the perspective of the University of Ottawa, but my col- 
leagues across the country have also had this anxiety of 
young people communicated to them. We think this should 
stop, sir. 


Senator Hicks: That is a point worth making, and I am 
glad it was made. 


Dr. Bates: May I come back to the question concerning 
recommendation number 3. The Science Council, under the 
leadership of Dr. Claude Fortier, who has appeared before 
your committee, has brought into being the task force 
which will in fact implement this recommendation 3. So it 
is sort of a mise en marche, in a sense. 


Senator Hicks: I was going to go on to say that I 
wondered whether the Science Council’s pointing this out 


to government will be effective enough? After all, the 
Science Council is an agency of government and there is 
always a certain hesitancy in putting forth arguments like 
this forcibly to government when they know government 
ministers do not want to hear those arguments. I would 
urge you and your colleagues to think of some other ways 
by which these facts could be brought clearly before the 
government, and this probably involves convincing the 
people, generally, to whom the government does have to 
pay attention at least periodically. 


Dr. Bates: I would welcome any guidance on that, sena- 
tor. I have real difficulty with it. 


Senator Hicks: I wonder whether this is good enough. 
That is the point I was making. 


Dr. Bates: So do I. 


Senator Godfrey: The Canadians for Health Research, 
who will appear before us, are one example of an attempt 
to do this. 


Senator Hicks: That is right. 


Dr. Bates: If I could comment here, this is an interesting 
difference between Canada and, for example, the United 
States, where the peculiar system of funding means that 
each year, essentially, the National Institute of Health has 
to defend almost line by line its expenditures before a 
Senate committee, which is almost a public arena. When 
you asked where the leadership comes from in the United 
States for their major efforts in bio-medical research, the 
answer would have to be from two or three senators on the 
record. There were some very noisy members of the public 
in the background. I accept that, but in fact it was the 
senators who were drawing out NIH, saying, “Are you sure 
that is enough?” and so on. If you look back to see who 
seem to have been the dominant people representing the 
public, I do not see that there was a huge public campaign 
through the newspapers, or through magazine articles like 
this, as the genesis of it. It seems to have been institutions 
like NIH and some senators who seem to have pinpointed 
it. 


Senator Hicks: All right. Aside from the arguments that 
have been put forward about the damage to research and 
so on, I should like to comment on another statement in 
your brief in which you say that when you break up a 
research team or discontinue a research project it takes 
years to put it back together again. I suggest that is a little 
bit exaggerated, too. 


Dr. Bates: It is hard to know quite how to meet that 
argument, because in some instances it is exaggerated, of 
course, but in others it is not. We have had to let go a 
technician with fifteen years’ training in research proce- 
dure, and that is not easy to reassemble at short notice. 


Senator Hicks: I am being a bit of a devil’s advocate, as 
you have no doubt discerned. 


Dr. Bates: But the magnitude of it, which is what you are 
concerned with, is the point. How big is it? One can 
produce the anecdotal story, but it is not totally convincing 
because you are not concerned with one individual or one 
team. The real question is whether it involves a significant 
group of people. That is hard to answer, I find. At the 
present stage I think the major teams in Canada—and Dr. 
Brown may want to add a note to this—have been kept 
together to this point. What has suffered has been the 
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burgeoning, more peripheral and perhaps less well estab- 
lished, endeavours. 


Senator Hicks: Yes, and the young people to whom 
Senator Godfrey referred. 


Dr. Bates: I think that is pretty serious in the long term. 
It is serious and not just the sort of thing you can brush 
aside. 


I hope we never get to the point when the major, inter- 
nationally established centers of excellence are disappear- 
ing in Canada. I would not pretend we have reached that 
point yet. But magnitude is very hard to measure. I am 
sure there have been a few examples of that in Canada, but 
relatively few. 


Senator Stanbury: Dr. Bates, I have a rather broad 
question, which is probably a serious question for us as a 
country. We are informed this morning, through the news 
media, that Canada spends the highest amount per capita 
in the world on education. Although I have not been able 
to obtain the figures of total expenditures on health care— 
that is, the delivery system and the research and the whole 
health care system, hospitalization and so on—I am reason- 
ably sure that we are among the highest in our expendi- 
tures per capita for health care. It seems to me that the 
question is whether our doctors, teachers, et cetera, are 
taking too much of our economic system personally to 
allow us to put our priorities in the right place, and bal- 
ance the use of our money in research and in education in 
the way you would like to see it balanced in accordance 
with your presentation this morning. If we are spending 
the most in the world on health care and the most in the 
world on education, then there is something wrong with 
the distribution of that money and the question is, “Who is 
using more than he should be using in the two systems?” 


Dr. Bates, you are in both systems and I should like to 
hear your comments. 


The Chairman: But he is not a practitioner. 


Dr. Bates: No, and I am not an economist, which is more 
to the point. Yes, I would like to say a word. You will find 
in Table 11 in our brief some numbers on health care 
expenditures per capita in Canada. It comes out to some- 
where about $105 a head. Health research comes out to 
somewhere around two and a bit, depending on how you 
add it up. 


I think there are two issues here that are important. The 
first is the percentage of the gross national product that 
countries spend on their health care. I take my information 
here from the current issue of the Encyclopaedia Britannica, 
which has a very good review of national expenditures on 
health care. We do not spend as much as Denmark, for 
example. Denmark is spending a higher percentage of its 
gross national product on health care than Canada is. On 
the other hand, we are spending much more than Britain, 
and that is one of the problems in Britain. So we come out, 
not at the top of that table and not at the bottom. We are 
not at the top in terms of health research. 


Matching those two columns of research and health care 
is rather a difficult enterprise, and I know that it has been 
said in front of you, or suggested, by a number of people 
that perhaps there should be a matching. Whether it should 
be a precise matching or a general matching is hard to say. 
I think there is a disproportion in Canada between the two 
sides, between expenditure on care and expenditure on 
research. It is not really for me to give any view as to 


whether these, or the educational dollar, are appropriate. It 
depends on your image of what Canada should be striving 
to become, and before you and I can answer whether we 
would put more in one or less in the other, we have to sit 
down and find out what we would like Canada to be 20 
years from now—what kind of a country. If we found that 
we had a general agreement on how we think the country 
ought to develop in some senses, then we would not have 
too much difficulty in getting the objectives for some of 
these boxes correct. 


I find this a very difficult argument, because it is not an 
abstract argument; it is really an argument that depends 
on your view, in contrast to my view, and one of the points 
that is not in our brief that I would like to make very clear 
is that the limitation of opportunity for young Canadians 
in health research, to which our brief refers, seems to say 
something about the government’s appreciation of the 
future way that Canada should develop. 


When I argue this issue with very senior government 
people, we finally get to the point when I have a view of 
Canada they do not seem to share, and one ends up saying, 
“Well, I just feel that young Canadians with initiative, 
trained to go into research, and so on, should be given an 
opportunity to make a world contribution. If that is being 
prevented, and if thinking is too limited, then one just 
comes down to a different view of what this country is all 
about,” and there the argument ends. 


I have had that argument many times, because I really 
think that that is where the priority setting has to be. 


Senator Stanbury: Do you not feel that part of the 
pressure for the levelling-off of research development 
money has come from the escalation and the cost of the 
delivery system? 


Dr. Bates: Yes, I am sure that is right. This is a problem 
that every country, except the Eastern European block and 
conceivably China, is grappling with. I have no specific 
solution. 


The Chairman: You say in your brief that you are doing 
research in medical colleges on the delivery systems. What 
kind of research is that? Are you devoting a lot of effort to 
this area? 


Dr. Bates: I think all medical schools have some presence 
in this area. In some schools it is strong, and you and I 
probably know the four or five schools that have been 
pioneering in Canada in this area. The research resource 
base in this area is very weak. In other words, in terms of 
need the people really qualified to do this research in 
Canada are very few and far between. I believe a special 
training program to encourage those things is badly 
needed, but you cannot funnel money into research in an 
area if you have not got the base of skilled people to do it, 
and we do not have that base yet. 


The Chairman: But you admit that in terms of total 
expenditure this should be a very high priority in order to 
make our health delivery systems more efficient. 


Dr. Bates: Yes. I think it is a healthy tradition, Mr. 
Chairman, that there should be a self-examination type of 
research—and that is what it is—on the system. I have 
been disappointed that not many foundations in Canada 
have been playing some of the roles which have been 
played elsewhere in this field. For instance, the King 
Edward Fund in Britain has been the most useful scientific 
critic of the health service. They have devoted all their 
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efforts to simple things, such as what actually happens 
when somebody goes to an out-patient’s department, and 
so on, and they have done a lot of work—distinguished 
work—in that area as a separate foundation. In the United 
States the same kind of thing is coming from their much 
bigger private foundations. I had hoped that in Canada 
some private foundation would be started to do the same 
kind of examination which is difficult for the government 
to do in itself, I think. 


Looking at the record, I think that what we should try to 
get into this act is some kind of foundation which would be 
better placed to do this kind of thing. 


Senator Hicks: Would you not also agree, Dr. Bates, that 
while it is important to be self-critical, this is the kind of 
inquiry that cannot be done by medical personnel alone, 
and that they need the cooperation of economists and 
social scientists, and so on. 


Dr. Bates: How true that is. I am sure you are absolutely 
right in that. But the Chairman was asking me why, and 
what can I say to him except to enumerate all the difficul- 
ties that the Auditor General has? 


The Chairman: I was asking because you said you were 
doing that kind of research. 


Senator Godfrey: Earlier you stressed the importance of 
having research done across the country, and not in just 
certain areas. I notice that at page 13 of the Medical 
Research Council’s brief they say: 


One of the major efforts of the Medical Research 
Council has been the encouragement of intensive 
research, often interdisciplinary in nature, on the part 
of a group of investigators interested in collaborative 
research. The first of these so-called MRC Groups was 
established at l’Université de Montréal in 1967. In 
establishing a Group, MRC undertakes to provide full 
funding for the operation of the research program so 
that there will be no need to seek additional funds 
elsewhere, and if necessary, salary support for the 
investigators themselves as well as their trainees and 
assistants. 


Then I turn over the page and I look at the groups that 
have been established, and I see that there are five groups 
in Quebec, two in Ontario, two in Alberta, one in Manitoba 
and none in British Columbia. 


Senator Hicks: And none in the Atlantic provinces. 


Senator Godfrey: Yes, but I thought you could take care 
of that. I was very curious about this. What would be the 
reason why, when the Medical Research Council are pre- 
pared to take up all of the funding in these places except 
for the physical facilities, there is not one in British 
Columbia. 


The Chairman: Because excellence is concentrated in 
Quebec. 


Senator Godfrey: I was asking Dr. Bates that question, 
not the chairman. Dr. Bates may agree with the chairman, 
but we would like to have no prompting. 


Dr. Bates: Of course, I agreed with the chairman when I 
lived there. That is easy for me. 


I think there are two aspects here. We do have a serious 
problem with regard to lack of physical facilities, first, in 
British Columbia. This is something we are desparately 


trying to rectify in the clinical part of the medical school. 
That, I think, historically, is an important aspect. 


Secondly, there has to be a base from which that kind of 
development can occur, and the groups you have men- 
tioned, some of which I know about, were made on a 
pre-existing base, or in a new medical school, which cer- 
tainly has a good opportunity to bring in a complete cadre 
of people, which my medical school does not. 


I do not think anyone should be paranoid about that. It is 
an act of combined circumstances, and I expect it to be 
rectified. In other words, I am looking to developments 
which will change that table five years from now, but I 
think that is the reason for it at the present time. 


The Chairman: I am sure, Dr. Bates, that you know Dr. 
G. W. Stanley, who is Associate Dean of the Faculty of 
Medicine at the University of Toronto. 


Dr. Bates: Yes. 


The Chairman: Are you aware of the paper he presented 
in 1976, entitled “The Jericho Inheritance’, in which he is 
highly critical of the teaching of medicine in Canada, and 
the great distorting influence that basic research has had 
on clinical work? Are you aware of this? 


Dr. Bates: Yes. I do not have it with me. 


The Chairman: I have it with me, but I just wanted to 
know if you were aware of it, and how you were appraising 
his contributions. 


Dr. Bates: It is very hard to react to that. There are 
points of truth in it, and I will give you, if I may, an 
illustration of the truth, which I think we all admit. In 
discussion of how much the very detailed basic medical 
science ought to be part of medical education, a professor 
of physiology from Oslo remarked that any time that he 
came across an airline which trained its pilots by giving 
them at the beginning a six-month course on the molecular 
composition of the rubber tires of the aircraft, he would 
take a train. What he meant by that was that some medical 
emphasis has been unquestionably over-detailed in some 
exciting areas of scientific discovery. To that extent I 
agree that there is a risk. In the degree of generalities, I do 
not agree with the article from the point of view of the 
more liberal approach to the educational process. I think 
his points of criticism have some validity, but the overall 
point he is making is somewhat out of proportion, unless in 
the rapidly advancing field—and this is certainly one— 
there really cannot be any excuse for teaching the student 
the practice of 10 or 15 years ago. In other words, there is a 
real need that he understands the language of modern 
genetics—which I do not understand because I think gen- 
etics was covered by one lecture when I was at medical 
school; it may have been two. 


The Chairman: He says here: 


Huge amounts of money have been poured into 
biomedical research, without really addressing the 
question whether this route alone would lead to better 
health care for the people who need it. Medical schools 
became successfully the locus of virtually the entire 
medical research capability of Canada. Our neighbours 
in the United States exaggerated this process to the 
point of absolute dependence of medical schools on the 
federal research dollar... 


And he goes on like that. 


September 8, 1976 


Dr. Bates: Let me just take what you have read. It is true 
the dependence of medical schools in the United States on 
research funding was a real hazard and one which, by and 
large, we have managed to avoid in Canada. We certainly 
have avoided most of its ill effects. I think it was certainly 
wise to do that. The objective of spending money in basic 
medical research is the long-term improvement of health 
care. It cannot be interpreted in the short term, in which 
he is confusing the issue there. In other words, if you only 
look at a very narrow perspective can you really take the 
sentence that you read to me as true? In the longer term 
there is no question but that the improvement of health 
care, if we are talking about the illustration that I gave, 
the middle aged people with diabetes going blind—and I 
take it the prevention of blindness is something that would 
have a very high priority—that kind of thing needs the 
basic research investment that he is criticizing. There is 
some truth in what is being said, but it seems to me to be 
out of proportion. 


The Chairman: I am sure it may be of some assistance to 
the committee to have these few quotations. He says: 


The past 60 years or so concentrated upon attempts of 
translating and making science relevant to the clinic. 
It led to the extension of the ivory tower from the 
university into the clinical setting. The creation of the 
full-time clinical faculty in turn led to a detachment 
from the patient, to the point where the best possible 
care was delivered by university medical centres, often 
at the expense of humanism. 


These are pretty sharp criticisms. 


Dr. Bates: Yes. Again there is truth. I grew up in a 
teaching hospital which prided itself on its divorce from 
the medical problems 100 yards from its doors. I can detect 
the truth of what he is saying. Having said that, I do not 
think the remedy is to say all of that has been a waste. The 
remedy is to build on the shoulders of that endeavour, and 
add the dimension of immediate concern for the commu- 
nity, and so on. Each medical step is really standing on the 
shoulders of the one before. If we have gone through an era 
of too much emphasis on research, which I personally 
doubt, then let’s build on that and not destroy it in order to 
do something else. 


The Chairman: My question is: To what extent are the 
medical colleges looking at themselves in the light of this 
criticism and trying, if need be, to change their traditions? 
Has there been a study of this kind in Canada? You 
studied the government funding operation and system, and 
criticize it. To what extent have the medical colleges 
looked at themselves? 


Dr. Bates: I can answer that perhaps by saying there is a 
tremendous amount of questioning, of study, of analysis, in 
the medical schools in Canada, particularly one in relation 
to the other. We meet together three or four times a year 
and try to see whether new things being tried in one 
medical school, like McMaster or Dalhousie, would be help- 
ful in another setting, what has been learned and the 
orientation of the medical school. 


As a matter of fact, the helpful thing is the accreditation 
process, which you asked about earlier, because as faculty 
members spend a week at another medical school they find 
there is very valuable reorientation, or emphasis on new 
things, for the students, and they come back to their own 
campus and say, “That is something we ought to do”. 
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Within the limitations of space, being a very large coun- 
try, there is a very good flow of ideas across Canada. By 
and large, I think the self-critical aspect is pretty strongly 
developed; not perhaps too much in the open, but it is very 
much there. 


Senator Hicks: In our medical school every department 
is evaluated at intervals not exceeding five years. Every 
evaluating team includes an outside person from another 
university or from the profession outside. I should think a 
great many schools do this. 


The Chairman: I have one final comment and I know 
that Dr. Levine, at least, wants to make a final comment. 
We may go on for another five minutes. I refer to your 
brief at page 9, where you suggest: 


—the Science Council should be given the responsibili- 
ty of reporting regularly to Government on the 
adequacy of science research funding in all fields in 
Canada. 


I am sure it is within the existing powers and responsi- 
bility of the Science Council to do so. I do not think we 
should recommend this, but it should perhaps be your 
responsibility to go to the Science Council and force them 
to do it. 


Senator Hicks: He has already told us that this has been 
done. 


Dr. Bates: That has been done. Dr. Fortier has set up a 
task force on an ongoing basis, approved at the last meet- 
ing, for precisely this purpose. 


Senator Hicks: This was the recommendation that I 
questioned the efficacy or the efficiency of. 


The Chairman: It was that curious hidden committee. 


Dr. Beaudry: Mr. Chairman, to address myself to the 
question you were posing a minute ago, to what extent 
medical schools look upon themselves and do not get 
involved in the community, I think this might have been 
an image prevalent a number of years ago, but I do not 
think it reflects the fact today in Canada. We have exam- 
ples in my own province, Quebec, in this major effort of 
government to distribute care in the community in a new 
format. While attempts have been made up to now with 
government agencies primarily, there has been an involve- 
ment in medical schools, and that involvement is increas- 
ing, both on the demand of government and interest in 
medical schools because it is of primary educational value 
for the students and primary importance to the patient. 
This is where the resources, background information, and 
the variety of expertise necessary to provide that kind of 
investigation can be found. I think we are seeing more and 
more of that happening. Research involves more than cel- 
lular evaluation in the school. The same disciplines that 
apply to cellular evaluation must apply to the distribution 
of care. 


If I may, I will comment on your comments, senator, as 
to what proportion is right. Obviously, part of the answer 
to the increasing cost of distribution of care is better 
methods of distribution of care, and that’s R&D. 


Dr. Waugh: I would like to add a comment, Mr. Chair- 
man, to your reference to Dr.Steiner’s article, which may 
be a little background of some interest. Dr. Steiner became 
Associate Dean of Medicine at the University of Toronto 
after a long and most distinguished career in fundamental 
research, to which I am sure Dr. Brown would attest. The 
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class of 1969 at the University of Toronto named Dr. Stein- 
er as the outstanding teacher with whom they had come in 
contact in their entire undergraduate careers. In his own 
case, basic research certainly improved the quality of edu- 
cation, as perceived by his students. 


Senator Hicks: As recorded by them. 


The Chairman: Thank you very much for your presenta- 
tion. We would have had, of course, many further ques- 
tions, but time is marching on. As far as Dr. Brown is 


concerned, I am afraid that he will have to return some 
time in November. 


Dr. Brown: We will be glad to. 


The Chairman: I say that because I do not believe that 
we have properly considered your brief today. Thank you 
very much. 


The committee adjourned. 
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A Introduction 
ie It is seven years since the Medical Research Council submitted 


its brief to the Senate Special Committee on Science Policy. During that 
time the principal organizational change for the Medical Research Council 
has of course been the fact of its incorporation as an agency operating 
within the terms of its own Act. 
Gs The government's decision that legislation for the Council should 
provide for its continuatic. as a council was well received not only by the 
Council itself but by the scientific community. Council welcomed too the 
announcement by the government last year that in developing legislation 
for the proposed new granting councils it plans no important change in 
the MRC Act. 
3h During the past seven years, the responsibilities of the Medical 
Research Council have been extended in a number of significant ways and 
these will be detailed below. 
4. The approved objective of the Medical Research Council is ''to help 
attain the quality and scale of research in the health sciences essential to 
the maintenance and improvement of health services". Its sub-objectives are: 
' To expand the scientific and technological base for health care. 
To improve the application of scientific principles to health care. 
To ensure an adequate research base for education in the health sciences. 
To support the training of research investigators in the health sciences, 
1 
To support research contributing to new knowledge in the health sciences. a 
Sic Council has continued to maintain an on-going review of the programs 
designed to discharge its responsibilities and has undertaken numerous specific 
surveys and studies to obtain data needed for this review. When warranted, 
some programs of long standing have been expanded and others curtailed -- 
and not always for reasons related to budget. 
6. In consideration of Council's objectives and the achievement of them 
it needs to be remembered that in Canada research in the health sciences 


1) Main Estimates for the year ending March 31, 1976. 
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is carried out largely in the universities and their teaching hospitals 
and that in-house government health sciences research and industrial 
research is relatively small. In other countries, both those larger than 
Canada and those of a comparable size, the balance among these three 


sectors is different. 
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Grants Programs 


Grants-in-Aid: 


Behavioural sciences 
Biochemistry 
Biomedical eng'g 
Cancer 
Clinical investigation 
Clinical trials 
Dental sciences 
Endocrinology & 
nephrology 
Genetics 
Heart and lung 
Immunology & trans- 
plantation 
Metabolism 
Microbiology & 
infectious diseases 
Neurological sciences 
Pathology & morph- 
ology 
Pharmaceutical sci- 
ences 
Physiology and 
pharmacology 


Travel Grants 


| Associateships 
| Visiting Scientists 


— 


|; Parliament 


Minister 
of 


National Health 
and Welfare | 


Medical Research 
Council 


a 
Executive | 


Awards Programs 


Scholarships 

Research Professor- 
ships 

Centennial Fellow- 
ships 

Fellowships 

Studentships 

Summer Scholarships 

Visiting Professor- 

ships 


Priorities Selection and 
Review Committee 


| Special Programs | Administration 


MRC Groups Records 
Development Finance 
Grants Personnel 
Program Grants Purchasing 
Symposia 
Workshops 
General Research 
Grants 
Cancer Trials 
ALS Project 
Growth Hormone 
Project 
Artificial Kidney 
Non-medical Use 
of Drugs 


ote 


31 


23 : 32 


B 


Science Policy 


September 8, 1976 


Organization 


he Since the submission of its Brief to the Senate Special Committee 
on Science Policy in December 1968, the Medical Research Council has 
been established as a departmental crown corporation. Under the terms 
of its Act (see Appendix A) it continues to report to Parliament through 
the Minister of National Health and Welfare but remains independent 

of that department. 

8, The chief executive officer of the Council is its President, who 
holds the appointment during pleasure. The Council itself continues to 
comprise 2] members (see Appendix B) and in recent years has included 
representatives of the public at large as well as of the community of 
health scientists. 

9. It is still Council's view that the continual input from working 
scientists and clinicians is an essential ingredient to the success of its 
operation. The actual staff of the Council has remained relatively 

small (see Appendix C) in spite of the increase in administrative res- 
ponsibilities resulting from its legislation. The number of standing 
committees of Council, on the other hand, has increased to 25; there 
are in all 180 members who assist Council with advice and recommendations 
and ensure that Council maintains the capacity for an overview of the 
accomplishments, the needs and the opportunities of the health sciences 
in Canada. The members of all committees, like Council itself, serve 
without remuneration. 

1.0). The names and composition of the standing committees appear 


in Appendix D. 


Function 


te The chief function of the Medical Research Council is to "promote, 
assist and undertake basic, applied and clinical research in the health 


sciences...''. Seven years ago, its responsibilities lay primarily in the 
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support of rescarch in the 16 medical schools and in the 8 schools of 
pharmacy. Its responsibilities were extended in 1969 to include research 
in the 10 dental schools (formerly the responsibility of the National 
Research Council). 

We More recently, the government has approved the request of 

the Department of Veterans Affairs that responsibility for its program 
for the support of research in its hospitals, together with the appropriate 
funds, be transferred to the Medical Research Council. This transfer, 
which is to take effect in 1976, is the culmination of an arrangement 
adopted six years ago whereby DVA applications were referred to MRC 
for the assessment of their scientific merit by Council's Grants Committees. 
1. Not only have the areas of MRC responsibilities been extended 
during the a seven years but their boundaries have been more clearly 
delineated in consultation with other agencies. In January 1975, a joint 
statement by MRC and the Department of National Health and Welfare 

was issued with the approval of the Minister (see Appendix E) setting 

out the particular interests of the Council and the Department's National 
Health Research and Development Program, the successor to the old 
Public Health Research Grant. By agreement, and in the light of the 
newly defined responsibilities, a number of projects formerly funded 
through the Public Health Research Grant have now been transferred to 
MRC. The Council also has a special commitment to the research 
program of the Department's Non-Medical Use of Drugs Directorate and 
provides grants for university-based research in the pharmacological 

and biochemical aspects of drug abuse on the recommendation of the 
Directorate's assessment committees. 

14, With the demise of the grants program of the Defence Research 
Board, announced in the Speech from the Throne in February 1974 to have 
effect in 1976, university-based research in the area of defence medicine 
will also become the responsibility of the Medical Research Council though 
without the corresponding transfer of funds which accompanied the transfer 


of responsibility from DVA. 
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D MRC Policy 


tS), The overall objective of the Medical Research Council is ''to 
help attain the quality and scale of research in the health sciences 
essential to the maintenance and improvement of health services". 

Its first responsibility is to provide support across the entire spectrum 
of the health sciences for approved research proposals that originate 

in the scientific community. At the present time by far the major 

portion of Council's expenditures result from the approval, by Council, 

of research proposals conceived by investigators across the country, 

of applications from would-be investigators for research training in 
fields of their own choosing, of requests from universities for assistance 
in supporting research personnel or research programs, and ofa 

number of activities associated with the general support of research. 

The chief feature of the program designed to implement the policy of 

the Medical Research Council is the assessment of all research proposals 
by peers who apply international standards. While it is not possible to 
support all meritorious proposals, those which are funded are given 
amounts sufficient to get the job done. 

16. Though acting in large part in response to proposals submitted 
to it from individual investigators, Council policies find expression in 
the way in which it allocates to its various programs the funds provided 

it by Parliament. During the early period of its development, which 
coincided with the early period of development of the health sciences in 
Canada, a first priority for the Medical Research Council was the provision 
of support for personnel, both at the level of research training and in the 
form of salary support for a limited number of fully trained investigators 
in the universities. 

fee As the picture began to change, Council's policies too have been 
altered. In 1970, a survey of research trainees in the health sciences 
carried out by the Medical Research Council indicated the development 

of certain imbalances. Following consultation with a number of organizations, 


including one representing the graduate students themselves, Council madc 
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a number of specific adjustments in its own programs. Some restriction 
was placed on the support available to foreign trainees, limitations were 
placed on the number and category of research trainees who would be 
supported under MRC operating grants, and some preference was given 

in the Fellowship competition for candidates proposing to take research 
training in designated fields which appeared in need of increased capability. 
A survey of research trainees two years later showed that these steps 
were having their effect. 

LS More recently one of Council's most successful programs, the 
Associateships Program, has been seen by Council to have achieved its 
objectives. These objectives were to demonstrate the important 
contribution to be made within a medical school by a virtually full- 

time investigator, and to provide an opportunity (very seldom available 
when the Program was initiated in 1956) for a few investigators in the 
health sciences to devote a major portion of their time to research. 

Intake into this Program which provides for the salary support of a 

limited number of career investigators has been discontinued this year. 
Council will of course continue to support its 74 current Associates on 

the terms under which they took up their appointments. 

19. Changes in policy are not lightly or abruptly made. Consultation 
is taken with the scientific societies both in the basic and clinical sciences, 
with the Association of Canadian Medical Colleges and its counterparts 

in the fields of pharmacy and dentistry. In November 1974, the Medical 
Research Council (augmented for the occasion by a number a its committee 
chairmen and other consultants) had a special two-day meeting for the 
single purpose of reviewing Council's policies. In advance of the meeting 
eighteen organizations were invited to submit comments and recommendations 
on MRC programs; 16 responded, and these submissions were circulated 
to all participants in the meeting so that the societies' perceptions of 


Council policies could be taken into account. 


20. One of the five main points on which a consensus was reached 


at that meeting was that Council should increase that portion of its funds 
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oriented to areas of national priority and identify funds for target areas. 
In this context the words "target areas'' had to do with health problems. 
ile There are various ways to identify health problems. They 
may be identified and put in order of importance by examination of 
morbidity and mortality statistics and of estimates of economic burden, 
Health problems as perceived by the public at large may be ranked in an 
order different from that suggested by statistical material. Finally 
Council may identify health problems not yet perceived as such by 

the community at large and perhaps not yet reflected in various statistics. 
After identification of health problems by any or a combination of these 
methods, it is the responsibility of Council to determine those problems 
which would be suitable "target areas'', i.e. an area not only concerned 
with an important health problem but also an area in which there are 
indications that research will make a contribution in the short or medium 
term, over a period of two to ten years. 

Esler During the past 12 months, identification of target areas and 
development of mechanisms for the strategic support of short and 
medium term research in those areas have been the chief concern of 

the Council's 8-member Priorities Selection and Review Committee. 
This Committee reports directly to Council. It has responsibilities 

for identifying and reviewing scientific priorities for subsequent 
examination by Council, and for making recommendations concerning 
the adjustment of current programs or the development of new programs 
to further Council's progress towards its objectives. 

(43x The Priorities Selection and Review Committee has recently 
submitted a number of specific recommendations to Council. These 
were accepted and it is hoped that even in this period of constraints on 
budget some of them can be implemented. 

24. In addition to keeping its own programs under constant review, 
Council also plays a leading role in development of policy in respect 

to matters of general scientific concern. An Ad hoc committee of the 


Medical Research Council is currently developing recommendations to 
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Council as to guidelines for handling recombinant DNA molecules and 
certain animal viruses and cells. Another Working Group has been 
asked to study current legislation, policies and practices in Canada 
and elsewhere and recommend to Council guidelines and procedures for 
the ethical assessment and surveillance of human experimentation. It 
is confidently expected that the work of these groups will have its 


influence far beyond the programs of Council itself. 


Relationships with Other Agencies 


25. The relationship between the Medical Research Council and 
other federal agencies concerned with the health field has been referred 
to above. As a matter of government policy, the number of federal 
agencies involved in the support of extramural research in the health 
field has been reduced to two in the past year with the transfer to MRC 
of responsibilities for extramural health research formerly supported 

by DVA and DRB. There is an MRC/HWC Coordinating Committee 

for the formal consideration of mutual concerns and the Director General 
of the department's Research Programs Directorate is an Associate 
Member of the Medical Research Council. 

26. Formal contact between the Medical Research Council and the 
National Research Council is maintained by having MRC's President and 
NRC's Vice-President (University Grants and Scholarships) serve as 
Associate Members of the other Council. 

2. Of more direct pertinence however is the working committee, 
the Tri-Council Coordinating Committee which comprises the senior 
officials of each of the three federal granting councils and of the Ministry 
of State for Science and Technology. Officials of other departments or 
agencies are also invited to attend the Committee's meetings when matters 
of concern to them are under consideration. The TCCC, of which the 
chairmanship rotates annually among the councils, meets regularly 
approximately every 6 weeks and has been an increasingly useful forum 


for discussions of federal policy in matters relating to university research, 
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program mechanisms, and overview of the division of responsibilities 
among councils. 

28. Relationships between the Medical Research Council and provincial 
agencies have been of two types: formal meetings at which policies and 
objectives have been discussed, and less formal but more frequent 
consultations at the working and program level. As additional agencies 
with special responsibilities for the provincial support of health research 
are established it can be expected that these relationships will be 
extended. 

29. Relationships with the voluntary agencies continue to be close 
and cordial, The President of MRC is a member of the National Cancer 
Institute of Canada and of the Advisory Board of the Ontario Cancer 
Treatment and Research Foundation. 

30. The Interdepartmental Medical Research Coordinating Group 
which has continued to lead its informal but very useful existence since 
1947 has now in fact been reduced to two ''members'" -- Medical Research 
Council and Health and Welfare Canada -- but will, we hope, continue. 
The reasons for its existence have changed from those which led to its 
formation. It now exists primarily to convene each Fall, a meeting 
between federal, provincial and voluntary agencies with major concern 
for research in the health field at which changes in program or policy 
are discussed and budgetary reports exchanged. 

Bille Since the Special Committee completed its earlier round of 
hearings, the Minister of National Health and Welfare has announced 

in 1973 the formation of a new committee bringing together federal, 
provincial and voluntary agencies who have major responsibilities in 

the field of cancer research. The Cancer Research Coordinating 
Committee comprises senior officials of the Medical Research Council, 
Health and Welfare Canada, the National Cancer Institute of Canada 

and the Ontario Cancer Treatment and Research Foundation. It is a 


coordinating, rather than an executive, body but it has already been 


instrumental in organizing a number of national collaborative clinical 
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trials related to the treatment of certain types of cancer. 
32. The support of research in educational institutions is, of course, 
the de facto reason for the existence of the Medical Research Council 
because it is in the universities and their affiliated or associated 
institutions that by far the greatest part of health science research is 
carried out in Canada. It continues to be Council's policy, and therefore 
function, to provide support for high quality work and to provide the 
incentives to encourage development and improvement where these are 
needed. To this end, the activities of the Medical Research Council 
are of three types: 

a) Grants Programs 

b) Awards Programs 

-c) Special Programs 

all of which are devoted to the funding of extramural research. 
33, The procedures for implementing these programs were 
outlined in section II 1l(a) (p. 4178) of Appendix 31 to the Proceedings 


of the Special Committee on Science Policy, February 13, 1969. 


Review Procedures and Outside Studies 


34, Reference has already been made above to the establishment 

in 1972 of a standing Priorities Selection and Review Committee. This 
Committee, which includes members and non-members of Council, has 
met a total of 19 times for one- or two-day sessions, 10 of them during 
the past year. The Priorities Committee has commissioned reports, 
from expert consultants in the fields involved, on thirteen different 

areas of research in the health sciences. These consultants have generally 
been drawn from the Canadian scientific community but have, when 
appropriate, been from industry or an American university. Ina numbcr 
of instances, consideration of the consultants' report has been followed by 
personal discussions with them. 

35. Council has on occasion convened ''conferences" of groups of 


individuals directly affected by its programs for discussion of the policies 
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for those programs or of broader topics of concern to the group 
involved. Notable among these conferences have been the meeting 

of MRC Associates in 1973 and that of MRC Scholars in 1971. 

36. The eight-member Executive has an important responsibility 
to maintain scrutiny of Council's operations. It meets some ten times 
a year to review Council's financial situation, discuss current policies 
and develop alternatives for consideration by Council. 

Bie The procedure for the review of individual projects supported 
by the Medical Research Council remains essentially as described in 


Appendix 31, op. cit., section II 11(c) (p. 4180). 


Distribution of Activities 
28. The regional distribution of MRC funds during 1974-75 is 
shown in Table 1. The distribution naturally reflects the number of 


faculties of medicine, dentistry and pharmacy in each province. 


Table 1 
MRC Expenditures by Province 


Province 1974-75 


British Columbia CSS ARTETA 
Alberta 35-520 
Saskatchewan il VAC 
Manitoba (ae TOs: 
Ontario 14,117 
Quebec 14, 314 
New Brunswick - 
Nova Scotia WA MA 
Prince Edward Island - 
Newfoundland 551 
Sub-total 40, 368 
General support Nye 
Outside Canada (Bry Sef 


Grand Total 42, 860 


39, All programs of the Medical Research Council contribute to 
the development of research. Of special concern to Council has been 
the fact that some schools within its areas of responsibility, and by no 
means necessarily those most recently established, have yet to achieve 
a level of research activity which is considered adequate to provide the 


necessary back-up to professional education and health care in the region. 
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Council has made it a special point to identify and encourage development 
of research in these schools. This will not be achieved by lowering the 
standards of scientific acceptability of applications from such schools 


but by encouraging the recruitment of additional competent investigators 


who will be successful in the subsequent competition for funds. MRC 


Development Grants are specifically designed to provide salary support, 
operating funds, and if necessary equipment, for a limited period to 
enable new recruits to establish research programs in departments 
designated as eligible for support through this program. To date, 130 
investigators have been assisted and the majority are contributing very 
ably to the development of research in their universities. 

40. The Priorities Selection and Review Committee has recently 
Hwcoiinended te Council the establishment of a new type of Development 
Grant, directed not to new recruits to a faculty but to the development of 
new initiatives in heart research. Council has approved the establishment 
of Heart Research Development Grants but may have to defer their 
implementation for budgetary reasons. 

41. One of the major efforts of the Medical Research Council has 
been the encouragement of intensive research, often interdisciplinary 

in nature, on the part of a group of investigators interested in collaborative 
research. The first of these so-called MRC Groups was established at 
l'Université de Montréal in 1967. In establishing a Group, MRC undertakes 
to provide full funding for the operation of the research program so that 
there will ane need to seek additional funds elsewhere, and if necessary, 
salary support for the investigators themselves as well as their trainees 
and assistants. The university involved undertakes to provide adequate 
facilities and to relieve the investigators of undergraduate teaching and 
administrative duties. 

42. There are now 10 MRC Groups involving 46 investigators in 


all, most of whom already have international reputations in their chosen 


field: 
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Director(s) 


1967 MRC Group in Neurosciences, Université de Dr. H.H. Jasper 
Montréal 

1970 MRC Group for Transplantation Research, Dr. J. B. Dossetor 
University of Alberta Dr. E. Diener 

1971 MRC Group in Drug Toxicology, Université Dre Gulla 


de Montréal 


UOal MRC Group in Developmental Neurobiology, Dr. J. Diamond 
McMaster University 


1972 MRC Group in Medical Genetics, McGill Dr. F.C. Fraser 
University 
1972 MRC Group on Hypertension, Clinical Research Dr. J. Genest 


Institute of Montreal 


L973 MRC Group in Allergy Research, University of Dr. A. Sehon 
Manitoba 
Weyees) MRC Group in Periodontal Physiology, University Dr. A. H. Melcher 


of Toronto 


NONE S: MRC Group in Molecular Endocrinology, Dr. F. Labrie 
Université Laval 


1974 MRC Group in Protein Structure and Function, Dr. C.M. Kay 
University of Alberta Dr. LL.B. Smillie 
43, As an indication of the size of individual programs, Table 2 sets 


out the numbers of grants and personnel awards of various categories held 


during the period 1968-69 to 1974-75. 


Table 2 


The number of Medical Research Council grants and personnel awards 
held since the Council last reported to the Committee are as follows 


Year Grants Groups Development Fellow- Student- Scholar- Associate- 
Grants ships* ships 


1968-69 1 

1969-70 1, 437 1 34 382 284 119 83 
1970-71 1, 437 Z 34 383 302 127 85 
1971-72 1,491 4 Sil B97 302 142 83 
1972-73 Vy, 383 6 37 342 262 Wyre 78 
1973-74 1,411 9 35 351 259 143 78 
1974-75 1, 452 10 37 326 (Ala | 140 Us 


« Including Centennial Fellowships 
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44, The Medical Research Council makes no capital expenditures. 
Its expenditures, by program, for the period 1968-69 to date are set 

out in Table 3, In addition to the Vote for Grants and Scholarships 
(which comprises all MRC extramural funds), we have also recorded 

the Administrative Vote which represents the total costs of administering 


the programs. 


Table 3 


MEDICAL RESEARCH COUNCIL 


Expenditures, 1968-75 


VOTE 60- Grants & Scholarships 68-69 69-70 70-71 71-72 72-73 73-74 74-75 
($ thousands) 


Grants Programs 


Grants-in-Aid 19, 201 20,771 22, 483 23, 568 23, 837 26, 300 27, 402 
Development Grants 609 990 1, 230 853 988 762 357 
MRC Groups 223 223 543 941 1,941 2, 499 3, 626 
Sovecial Projects ae P7T1O9 TS eevee Bs 260) SEE AC 495 423 614 
Subtotal 20, 142 22, 195 24, 516 25, 822 DIZON 29. 984 32,599 


Awards Programs 


Associateships Seat 4 1,569 1, 661 1, 674 W723 1, 871 1,951 
Scholarships 1,411 1, 688 Wavizfte 2,015 2,175 2,992 7ay 530) 
Centennial Fellowships 194 247 261 274 310 253 311 
Feliowships a, 205 2,706 2,895 3, 14¢ 3,479 3, 400 3, 621 
Studentships Bi) 1, 008 1, 033 1, 086 1,013 963 919 
Summer Scholarships 235 319 260 410 312 308 210 
Travel grants to trainees 20 22 15 10 20 11 2 

Subtotal 5,910 Ho) 7,901 8, 609 9, 032 9, 178 9, 369 


Other Programs 


Visiting Scientists 303 155 202 145 163 206 89 
General Research Grants 424 810 1 ir) es) 815 820 820 624 
Sympcsia 34 38 35 46 47 49 24 
Cdn. Council on Animal Care 21 50 40 60 60 60 60 
Misceilaneous 109 84 53 145 77 63 - 3B 
Subtocal ee WES 1,545 Poel he SNS 1,198 Ee 
Total 26, 943 30, 891 33, 962 35, 642 37, 460 40, 360 42, 860 
VOTE 55- Operating Expenses 268 324 402 473 540 769 853 


‘GRAND TOTAL 27, 211 31,215 34, 364 36, 115 38, 000 41,129 43,713 
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45. It will be noted that the Grants Program accounts for by far 
the major portion of the expenditures of the Medical Research Council, 
Though expenditures are increasing, ''demand" continues to outstrip 


"supply" by a wide margin, 


Table 4 
Grants Program 1968-69 to 1974-75 
Dollar Award 

Rate 
1968-69 54% 
1969-70 46% 
1970-71 48% 
1971-72 46% 
1972-73 47% 
1973-74 53% 
1974-75 46% 


46. The expenditures of the Medical Research Council in 1974-75 
represented 75% of the funds for extramural health science research 
from federal agencies in the fields and 50% of the total provided by all 
sources, 

47. In January 1975 the Medical Research Council, with the co- 
operation of the Association of Canadian Medical Colleges, distributed 

a questionnaire to 108 of its grantees, selected at random, to seek 
up-to-date information on their research costs under a number of headings. 
Within the month very detailed and valuable information had been obtained. 
Using extrapolations from these data as a base, and with additional 
information concerning new salary agreements with technicians, Council 
is maintaining an ''index" of research costs in the health field across 


the country. 
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Reports of Medical Research Council 


48. The Council issues each year a ''Grants and Awards Guide"! 
describing its programs in detail and the method of application for each. 
49. The "Report of the President" of the Medical Research Council 
published at the end of each fiscal year for submission to Parliament 
includes a complete list of all projects or programs supported and the 
names of the recipients of all personnel awards. The Report for 1974-75 
is appended. Copies of earlier Reports are available on request. 

50% In addition, a quarterly Newsletter is published for distribution 
to the university community and others on request. 

B) ln Each summer the Council also compiles, with the collaboration 
of other federal, provincial and voluntary agencies, a ''Reference List 
of Health Science Research in Canada'' which lists and cross-indexes 
the recipients and titles of all grants and awards approved by the 33 


agencies involved up to the end of June of the current fiscal year. 
Transfer of Research Results 


52. Grantees and trainees of the Medical Research Council are 

free to publish the results of their research. Publication of the results 
is, of course, the natural outcome of their work and has some bearing 

on the continuation of their support. Over the years, MRC support has 
given rise to thousands of publications; reports from its grantees will 

be found in a large number of health science journals of repute, Canadian 
or foreign. 

5B. There are, of course, other ways of disseminating information. 
One of these is the transfer which occurs between the researcher and his 
colleagues in the region; this will have its influence both on the directions 
of local research and on the improvement of patient care. 

54, The transfer at the local level is subsequently extended by the 
presentation of papers at meetings of research societies. The Canadian 


Society of Clinical Investigation and the Canadian Federation of Biological 
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Societies are two of the principal Canadian forums in this context. 

5p Council has continued its modest but effective program for the 
exchange, between Canadian centres, of investigators who give lectures 
or graduate seminars in their areas of expertise. It has restricted 
somewhat, for financial reasons, its Visiting Scientist Program which is 
designed to enable Canadian investigators to work in foreign laboratories, 
but the need for this program has diminished in recent years as universities 
have developed policies with respect to sabbatical leave. Council hopes 
that in future greater use will be made of this program to bring foreign 
investigators to this country for 3-12 months of collaborative research 
with their Canadian colleagues, 

56. A valuable contribution to the transfer of research results is 
also made by postdoctoral Fellows. Even though still in training they 
add greatly to the laboratories in which they work and it is often at this 
level that new and specialized techniques are transferred from abroad to 
Canada or from Canada to foreign laboratories. 

Dili Council has played its part in the support of symposia and 
conferences held in Canada in its area of responsibility. It has recently 
reviewed, and made important changes in, its policy for the support of 
scientific meetings. Henceforth, Council proposes to take more initiative 
in the sponsorship of workshops of 10-30 persons who are invited to 
discuss specific topics of scientific concern or opportunity. This 
mechanism has proven effective in establishing closer communication 
among workers in related fields, leading to collaboration and teamwork 
of an interdisciplinary nature. One such Workshop, on Spasmodic 
Torticollis, was recently held in Ottawa. 

58. Of interest in the context of that most important transfer of the 
results of MRC-supported research from the researcher, be he or she 

a "basic" or "applied" or "clinical" researcher to the clinician who can 
apply the results to the treatment of patients, is an analysis made of the 
Annual Meeting of the Royal College of Physicians and Surgeons held 


January 23-26, 1974. 
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bo: The Royal College has as its primary function the maintenance 

of high standards of medicine and surgery in this country: It sets the 
examinations which identify qualified specialists. It is a major contributor 
to the continuing education of these physicians and surgeons and one of 

the chief tools is the 4-day Annual Meeting. The 1974 Annual Meeting 

was attended by 2,460. A large part of the program is given over to 
frankly didactic sessions, symposia, reviews, ''advances in...'', and 
lectures. 


ol of the papers presented tn these sesstons tm 1974 

were by MRC grantees and award holders. 
60. Other parts of the meeting are given over to the presentation 
of first order scientific papers. 

10? of the papers in 1974 were presented by MRC 

grantees and award holders. 
oll, The Royal College honours outstanding individuals by the award 
each year of a Medal in Surgery, a Medal in Medicine, Lectureships in 
Medicine, Surgery and Obstetrics and Gynaecology, and by a very limited 
number of Honourary Fellowships. 

For 1974 the Medallist in Medicine, the 

Medalltst in Surgery, the Royal College 

Lecturer in Medicine (the other two Royal 

College Lecturers were from France and the 


United States) and two of the three Canadians 


given Honourary Fellowships were MRC grantees. 
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Short title 


Definitions 


“Council” 


“Minister” 


Council 
established 


Functions of 
Council 


Powers 


Revised Statutes of Canada 1970 
Volume V 


CHAPTER M-9 


An Act respecting the Medical Research 
Council 


SHORT TITLE 


1. This Act may be cited as the Medical 
Research Council Act. 


INTERPRETATION 


2. In this Act 


“Council” means the Medical Research Coun- 
cil established by section 3; 
“Minister” :neans the Minister of National 


Health and Welfare. 1968-69, c. 28, s. 54, 


COUNCIL ESTABLISHED 


3. A corporation is hereby established to 
be called he Medical Research Council 
consisting 0 a president and not more than 
{wenty-one other members to be appointed 
by the Governor in Council as provided in 
section 5. 1938-69, ¢, 28, s. 55. 


FUNCTIONS 


4. (1) It is the function of the Council to 


(a) promote, assist and undertake basic, 
applied and clinical research in Canada in 
the health sciences, other than public health 
research ; 1nd 


(b) advise the Minister in respect of such 
matters relating to such research as the 
Minister nay refer to the Council for its 
consideration. 


(2) The Council, in carrying out its func- 
tions under subsection (1), may 


(a) expend, for the purposes of this Act, 
any money appropriated by Parliament for 
the work of the Council or received by the 
Council through the conduct of its opera- 
tions; 

(6) acquire any money, securities or other 
property by gift, bequest or otherwise, and 
expend, administer or dispose of any such 
money, securities or other property, subject 
to the terms, if any, upon which such 
money, securities or other property is given, 
bequeathed or otherwise made available to 
the Council; and 

(©) subject to the approval of the Minister, 
publish and sell or otherwise distribute such 
scientific and technical information as the 
Council deem; necessary. 1968-69, ¢. 28, s. 
56. 
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Appointment of 
President 


Other members 


Eligibility: for 
re-appointment 


Vice-President 


Absence, ete., of 


_ President 


Salary and 
expenses of 
President 


Remuneration 
and expenses 


Remuneration 
of members for 
additional 
duties 


Head office 


Meetings 


Direction of 
work and staff 


ORGANIZATION 


5. (1) The President of the Council shall 
be appointed to hold office during pleasure. 


(2) Each of the other members of the 
Council shall le appointed to hold office 
during pleasure for such term, not exceeding 
three years, as vill ensure as far as possible 
the expiration in any one year of the terms 
of appointment of fewer than half of the 
members so appointed, 


(3) A retiring member of the Council is 
eligible for re-:ppointment to the Council. 
1968-69, c. 28, s. 57. 


6. (1) The Council may, with the approval 
of the Governo: in Council, elect one of its 
members to be ‘Vice-President of the Council. 


(2) In the event of the absence or incapacity 
of the President of the Council, or if the 
office of President is vacant, the Vice- 
President has and may exercise and perform 
all the duties and functions of President. 
1968-69, c. 28, s. 58. 


7. (1) The President of the Council shall 
be paid such salary and expenses as are fixed 
by the Governcr in Council. 


(2) The members of the Council, other than 
the President, shall serve without remunera- 
tion but each such member is entitled to be 
paid reasonable travelling and other expenses 
incurred by him while absent from his 
ordinary place of residence in the course of 
his duties under this Act. 


(3) Notwithstanding subsection (2), a mem- 
ber of the Council other than the President 
may, for any period during which he performs 
with the approval of the Council any duties 
on behalf of the Council in addition to his 
ordinary duties as a member thereof, be paid 
such remuneration therefor as may be author- 
ized by the Governor in Council. 1968-69, c. 
28, s. 59. 


8. (1) The head office of the Couneil shall . 


be in the National Capital Region described 
in the schedule to the National Capital Act. 


(2) The Council shall meet at least twice a 
year and may meet at such other times as it 
deems necessary. 1968-69, c. 28, s. 60. 


9. The President is the chief executive 
officer of the Council and has supervision 
over and direction of the work and staff of 
the Council. 1958-69, c. 28, s. 61. 


23 : 49 


23 : 50 


Science Policy 


Executive 10. (1) There shall be an executive com- 

aie mittee of the Council consisting of the 
President, the Vice-President and at least six 
other members selected by the Council. 


Duties of (2) The executive committee of the Council 

ere may exercise and perform such of the powers 
and functions of the Council as the Council 
may by by-law assign to it and shall submit 
at each meeting, of the Council minutes of its 
proceedings since the last preceding meeting 
of the Council. 1968-69, c. 28, s. 62. 

By-laws 11. (1) The Council may make by-laws for 
the regulation cf its proceedings and generally 
for the conduct of its activities including the 
establishment cf ad hoc, standing and other 
committees of the Council. 

Advisory (2) Any by-law made pursuant to subsection 

committees 


(1) establishing an advisory committee of the 
Council may provide for the membership 
thereon of persons other than members of the 
Council, in addition to members of the 
Council. 1968-69, c. 28, s. 63. 


Appointment of = 12, (1) The Council may, with the approval 
se! of the Minister, 
(a) appoint such officers and employees as 
are necessary for the proper conduct of the 
work of the Council; and 


(b) prescribe the duties of such officers and 
employees and the conditions of their 
employment. 


Salaries and (2) The officers and employees of the 
expenses of s18lf Council appointed as provided in subsection 
(1) shall be paid such salaries and expenses as 
are fixed by the Council with the approval of 
the Governor in Council. 1968-69, c. 28, s. 64. 


ieaiaeent of 13. (1) The Council is for all purposes an 
Her Majesty agent of Her Majesty and its powers may be 
exercised only as an agent of Her Majesty. 


Contracts (2) The Council may on behalf of Her 
Majesty enter into contracts in the name of 
Her Majesty or in its own name. 


Property (3) Any property acquired by the Council 
is the property of Her Majesty and title 
thereto may be vested in the name of Her 
Majesty or in the name of the Council. 


Proceedings (4) Actions, suits or other legal proceedings 
in respect of any right or obligation acquired 
or incurred by the Council on behalf of Her 
Majesty, whether in its name or in the name 
of Her Majesty, may be brought or taken by 
or against the Council in the name of the 
Council in any court that would have 
jurisdiction if the Council were not an agent 
of Her Majesty. 1968-69, c. 28, s. 65. 
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14. The Public Service Superannuation Act 
does not apply to members of the Council, 
other than the Fresident, unless in the case of 
any such member the Governor in Council 
otherwise directs. 1968-69, c. 28, s. 66. 


FINANCIAL 


15. All amounts required for the payment 
of salaries and cther expenses under this Act 
including expenses of administration shall be 
paid out of moneys appropriated by Parlia- 
ment for the purpose. 1968-69, c. 28, s. 67. 


AUDIT 


16. The accounts and financial transactions 
of the Council shall be audited annually by 
the Auditor General of Canada, and a report 
of the audit shall be made to the Council and 
to the Minister. 1968-69; c. 28, s. 68. 


REPORT 


17. The President of the Council shall, 
within four months after the termination of 
each fiscal year, transmit to the Minister a 
report relating to the activities of the Council 
for that fiscal year, including the financial 
statements of the Council and the Auditor 
General’s report thereon, and the Minister 
shall cause such statement to be laid before 
Parliament within fifteen days after the 
receipt thereof or, if Parliament is not then 
sitting, on any of the first fifteen days next 
thereafter that Parliament is sitting. 1968-69, 
c. 28, s. 69. 
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PRESENT COMPOSITION OF THE MEDICAL RESEARCH COUNCIL 
COMPOSITION ACTUELLE DU CONSEIL DE RECHERCHES MEDICALES 


President G. MALCOLM BROWN, M.D., C.M., D. Phil., L.L.D., D.Sc., M.D. (Hon.), F.R.C.P., F.R.C.P.(C), 
Président M.A.C.P. 

Vice-President PIERRE BOIS, M.D., Ph.D. f 
Vice-Président Doyen de la Faculté de Médecine, Université de Montréal 


WILLIAM E. ALEXANDER, B:S.P., M.S., Ph.D. 
Dean of Pharmacy, University of Toronto 


WILLIAM R. AWREY, M.D. 
General Practitioner, Henderson General Hospital, Hamilton 


MARGARET R. BECKLAKE, M.B., B.Ch., M.D., F.R.C.P. 
Professor of Experimental Medicine McGill University 


DANIELLE BOURGAUX-RAMOISY, M.D. 
Professeur agrégé, Département de microbiologie, Université de Sherbrooke 


T. EDWARD CUDDY, M.D., M.Sc., F.R.C.P.(C)., F.A.C.C. 
Professor of Medicine, University of Manitoba 


JEAN DE MARGERIE, B.A., M.D., D. Phil., F.R.C.S.(C), F.A.C.S. 
Professeur et Directeur, Département d’Ophtalmologie, Université de Sherbrooke 


SERGEY FEDOROFF, B.A., M.A., Ph.D. 
Professor and Head, Department of Anatomy, University of Saskatchewan 


JACQUES GENEST, C.C., M.D., F.A.C.P.(C), F.R.S.C., F.R.S.M. 
Directeur scientifique, Institut de recherches cliniques de Montréal 


NATHAN KAUFMAN, M.B.E., M.D., F.R.C.P.(C) 
Professor and Head, Department of Pathology, Queen’s University 


DOROTHY KERGIN, B.Sc.N., M.P.H., Ph.D. 
Director, School of Nursing, McMaster University 


MARY LAMONTAGNE, B.Sc. 
1040 Moncton, Québec, Québec 


BERNARD LANGER, MD., F.R.C.S.(C), F.A.C.S. 
Associate Professor of Surgery, University of Toronto 


FRANKLIN W. LOVELY, D.D.S., M.Sc., F.R.C.D.(C) 
Professor and Head, Department of Oral Surgery, Faculty of Dentistry, Dalhousie University 


KEITH L. MACCANNELL, M.D., B.Sc. (Med), Ph.D., F.R.C.P.(C) 
Professor and Head, Division of Pharmacology and Therapeutics, University of Calgary 


BARRY C. MCBRIDE, B.Sc., M.Sc., Ph.D. 
Assistant Professor of Oral Biology and of Microbiology, University of British Columbia 


ERNEST E. MCCOY, M.D., F.R.C.P.(C) 
Professor and Chairman, Department of Paediatrics, University of Alberta 


HUGH MCLENNAN, Ph.D. 
Professor of Physiology, University of British Columbia 
LOUIS J. POIRIER, O.C., B.A., M.D., Ph.D., D. de I’U. (Rennes) 
Professeur et Directeur, Département d'Anatomie, Université Laval 


LORRAINE MACDONALD SWEATMAN, B.A. 
206 Kingsway, Winnipeg, Manitoba 


LESLIE S. VALBERG, M.D., M.Sc., F.R.C.P.(C)., F.A.C.P. 
Professor and Chairman of Medicine, University of Western Ontario 


Associate members B.A. GINGRAS, B.Sc., M.Sc., Ph.D., D.Phil., F.C.LC. 


Membres associés penn rident (Subventions et Bourses universitaires), Conseil national de recherches au 
nada 


# N. JACK B. WIGGIN, M.D., C.M., M. Sc. (Med), Ph.D. 
Director General, Research Programs Directorate, Health and Welfare Canada 


* Retired as of 31 December 1975 
A pris sa retraite le 31 décembre 1975 
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Medical Research Council 


Employees 1971-76 


31 March 1972 24(9)* 
31 March 1973 27(10) 
31 March 1974 30(10) 
31 March 1975 33(10) 
31 March 1976 SUZ) 


* Figures in brackets represent those in executive, scientific 
and professional, and administrative and foreign service 
categories. 


fehs Vi45. 173 
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Executive Committee/Le Comité de direction 


G. Malcolm Brown (Chatrman) ec eeeee 


Pler Teme Ol Siete wen te sass coiere le ale siete 


Man pametanembecklalcey cra cieisieie sresere 


Jean de Margerie...... 


Bernardeianger. sic. « 
Keith L. MacCannell.. 


BarryiGoe Mc Brides scr. 


Hrnest WH. McCoy... . 


eeeeee 


Medical Research Council 
Université de Montréal 
McGill University 

Université de Sherbrooke 
University of Toronto 
University of Calgary 
University of British Columbia 


University of Alberta 


Priorities Selection and Review Committee/ 
Le Comité de révision et de sélection des priorités 


G. Malcolm Brown (Chairman). +++. 


Michel Chrétien...... 


George E. Connell.... 
YOlovor (CUA oooouc 
Nathan Kaufman...... 
Arnold Naimark...... 
Hugh MclLennan...... 
Lorraine Sweatman... 


Leonhard S. Wolfe.... 


eooecee 


eeeeee 


eeeceee 


Medical Research Council 


Institut de recherches cliniques 
de Montréal 


University of Toronto 

Queen's University 

Queen's University 

University of Manitoba 
University of British Columbia 
Winnipeg 


Montreal Neurological Institute 
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GRANTS COMMITTEES/COMITES DE SUBVENTION 


1975-1976 


BEHAVIOURAL SCIENCES 
SCIENCES DU COMPORTEMENT 


BIOCHEMISTRY 
BIOCHIMIE 


BIOMEDICAL ENGINEERING 
GENIE BIO-MEDICAL 


CANCER 
CANCER 


CLINICAL INVESTIGATION 
RECHERCHE CLINIQUE 


CLINICAL TRIALS 
LSSAIS CLINIQUES 


GREGORY M. BROWN (Chairman) ....... 
DAVID IBELANGER@e re ca acticin is sikh 


WILLIAM W. KAY (Chairman) .......... 
PHILIP DIBRAGGR aie sara galas ts ser see 
MS CEELTA{GANOZA Bias i-BaCMaaks fs eit ts 
ROBERTGIANB TUTOR ay eames) sta 50st 


WILLTAMIPARANCHYCH icc ara cists © 
BRUCEHUSELUS Srcieaigi sus tiniest hele ites us 


FERNAND A. ROBERGE (Directeur) ...... 
ANTHONY-M, ALBISSERS (& Fustatle: s+ wren. 
DAVID'BURKED Rc) 0 cleat Pe ss «iduake 
CHARLES A. LASZLO 
STANLEY/ROWLANDS® San acdan «oss 
DAVID FAS WINTER yaeenensrtieie res tora 
JAMES M. ROXBURGH (Scientific Officer) ... 


PHIE: GOED Chalrman) inten tet ite os = une 
MICHAEITASBAKER@ sein. os «2S 
SUDITHIKA BALI iad statioresmeties «sane 
JAE RANKSHENDERSON 3 ie cteseme oo eee 
ALLAN S. MacDONALD 
T, ALEXANDER McPHERSON i... ...- 
ROBERT K. MURRAY ............... 
MICHEESPAGER tars cts crete stem sc © cn ons 


JEAN DE MARGERIE (Directeur) ........ 
JOHN BOERSTERSicaca-acas conan oc eho 
KHURSHEED N. JEEJEEBHOY ......... 
JOHNICGE AIDA W sa cn ssccy suc late seme oie) nieaiaus 
GROSS: LANGE BY gos cess. ck amas enn een cn 
JACQUES VEVART Es crsuenscnouus: seis nans 
ROBERT BUSALTER, Sa crucues tas oe se a 
STEVEN Ms STRASBERG occas ace pe os 
MOLLYVE al OWE arcmowon ic yetce wees at 
J. MAXWELL McKENZIE (Scientific Officer) . . 


R. KENNETH SMILEY (Chairman) ........ 
DANIEL E- BERGSAGEUS.. = sitar.) ~ . 
PIERRE ;BIRON@eyeweriel-d- iets a es 
EYONEDIGRISRARLS iim eancneries ©) sot 
FRANGIS'D: Ko CIDDELIA ty meahouins + oe 
FiGRIFFITHIPEARSON@IPestial neice ee. 
J. MAXWELL McKENZIE (Scientific Officer) . . 


University of Toronto 
Université de Montréal 
McMaster University 
University of British Columbia 
Queen’s University 

McGill University 

Dalhousie University 

Queen’s University 


University of Saskatchewan 

University of British Columbia 
University of Toronto 

Université de Montréal 

Dalhousie University 

University of Alberta 

Memorial University of Newfoundland 
University of Manitoba 

McGill University 


Université de Montréal 
University of Toronto 

McGill University 

University of British Columbia 
University of Calgary 
University of Waterloo 
Medical Research Council 


McGill University 

University of Toronto 
University of Western Ontario 
University of Alberta 
Dalhousie University 
University of Alberta 
University of Toronto 
Université Laval 

University of Toronto 


Université de Sherbrooke 
University of Manitoba 
University of Toronto 
McMaster University 
Dalhousie University 
Université de Montréal 
University of Toronto 
University of Toronto 
University of British Columbia 
McGill University 


University of Ottawa 
University of Toronto 
Université de Montréal 
University of Manitoba 
McGill University 
University of Toronto 
McGill University 
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D-3 
DENTAL SCIENCES GOLIN DAWES (Chairman)! cis wie oes oi University of Manitoba 
SCIENCES DENTAIRES ANDERSIBENNIGKS 620.9205 ci uae ere) eee University of Toronto 
RETERIBRINNES Gs aus as) sce Panes ee as wane University of Saskatchewan 
FRANKDEINIW LOVELY, | fic suelo nine coer Dalhousie University 
TAMESIPSIUIND fret ce tis cae cercee tatoo tn raroke Université de Montréal 
BARRYG McCBRIDES © staa olen rests. edel enkeeme University of British Columbia 
GEORGE S. BEAGRIE (Scientific Officer) . . . . University of Toronto 
ENDOCRINOLOGY & NEPHROLOGY ALCIDE CHAPDELAINE (Directeur) ....... Université de Montréal 
ENDOCRINOLOGIE & NEPHROLOGIE DAVID ASARMSTRONG = a cass see eeu University of Western Ontario 
JOHN. DIRKS © wivhacs sie ase pews a 3 see McGill University 
JACOBVKRAICER: 9 2 cusle prs cert ae moe Queen’s University 
ROBERT VOLPR Neen Mere op on University of Toronto 
MAMORU WATANABE .............. University of Calgary 
DOUGLAS R. WILSON’... 0.5. cee eee University of Toronto 
KENNETH D. ROBERTS (Agdjoint scientifique) . Université de Montréal 
GENETICS DAVID T. DENHARDT (Chairman) ....... McGill University 
GENETIQUE RONALD GODAVIDSON .. 2.09%. 0c McMaster University 
GORDONIHS DIXON | esas soe acieenn ereie University of Calgary 
DAVIDIISHOAR Ta cusc coe svslswg eee ee University of Toronto 
CLAUDE EABERGE)®, csc ttes en aa 6 Université Laval 
JAMES RoMILPER Sf tie hidteis > oe eas University of British Columbia 
CHAREES Ro SCRIVERNRIAE eee iee sce) cus McGill University 
EVELYN'L.. SHAVER # oh Sathloh ts. 6% University of Western Ontario 
F. CLARKE FRASER (Scientific Officer)... . McGill University 
HEART AND LUNG A. CHARLES BRYAN (Chairman)......... University of Toronto 
COEUR ET POUMON VICTOR: CHER NICKass foiasth sees: eae oes University of Manitoba 
GILLES RADAGENAIS: Bige has cieiee en 4 Université Laval 
ANTHONY RC. DOBELI. © syaeieietc aaa McGill University 
JOHND: FITZGERALD aaa Gece «1. 2 aie McMaster University 
WILBERT JOKEON) spacté.o Setieba nc ce oe University of Ottawa 
SIMONW:RALERs oF 2 otisic 4 Gee Mecce ar oe University of Alberta 
PETERS. MACKLEM@S: (et aenehabalt- oie ier McGill University 
REGINALD A. NADEAU (Adjoint scientifique) . Université de Montréal 
IMMUNOLOGY & TRANSPLANTATION ROBERT P. ORANGE (Chairman)......... University of Toronto 
IMMUNOLOGIE & TRANSPLANTATION BRITZ DAGUILLARD a onskcn acne eae nea Université Laval 
KEDHASDORRING TON Dcee aarti ae University of Toronto 
RONALD D, GUTIMANN = auc.) ss pan McGill University 
DAVID GaHAWKINSG.waker. fe eucieecae sare ce McGill University 
FRIXOS/PARASKEV AS. cae cscs © cua ek University of Manitoba 
EDOUARD F. POTWOROWSKI.......... Institut Armand Frappier 
BARR Ys ts ROUSE gorme cial taeckainncesis ven ee University of Saskatchewan 
HAROLD E. TAYLOR (Scientific Officer) . . . . University of Ottawa 
METABOLISM DAVID RUBINSTEIN (Chairman)......... McGill University 
METABOLISME TASSOS P. ANASTASSIADES .......... Queen’s University 
JAMES TA BROSNAN fee aetene one Memorial University of Newfoundland 
GEZAV SBE TEN Y late nnn een ees University of Ottawa 
DOMINIQUE MAESTRACCI ........... Université de Montréal 
ERNEST E:McCOYousn 2 Oo ceed University of Alberta 
ALAN DENENHOUSH ate santa eens ae McGill University 
CORNELIUS, LOBWS "2" 5) ees. aes McMaster University 


NORMAN KALANT (Scientific Officer) ..... Lady Davis Institute, Jewish General Hospital 
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MICROBIOLOGY & INFECTIOUS 
DISEASES 

MICROBIOLOGIE & MALADIES 
INFECTIEUSES 


NEUROLOGICAL SCIENCES 
SCIENCES NEUROLOGIQUES 


PATHOLOGY & MORPHOLOGY 
PATHOLOGIE & MORPHOLOGIE 


PHARMACEUTICAL SCIENCES 
SCIENCES PHARMACEUTIQUES 


J. MICHAEL S. DIXON (Chairman) ........ 
DANIELLE BOURGAUX-RAMOISY ....... 
RPI BRYCE WARK Boise tess on stca as ean loys 
KENNETH RE ROZE bg ceerereie retin errant 
BISHNUDSSANW Aly. rate ote aa en 
EDWARD D.SHEABR sr cet setts 8 las 
PIERRE VIENS 9. ops ea nie estes 
JOSEPH WEBER eur mer aemtecne mecca el ni: 


YVES LAMARRE (Directeur) ........... 
HANSIG. (FIBIGERS.. aaeweteeeiriee cet cieb lie a 
ROBERDIMTANS PBOW Ie eer eta rss a 
WALTER: HENDEEMAN® fet). tcevre ter. + 5. 
LOUIS, LAROCHEELEweertcieteten serena. os. > 
J. ALEXANDERILOWDEN Me otis e chute) 2 
JOHN W. PHIGLAS «5 Pre setts fats 5: 
JAMES DS WOOD Mra araceir at. Frannie: a. 
DAVID M. ROBERTSON (Scientific Officer) 


DRUMMOND H. BOWDEN (Chairman)... .. . 
MARC. CANTINGHD) 2PL 0 Et Mites es 2 
YVES CLERMONT HAs tM Pobeets whe. 3 
MARTIN J. HOLLENBERG ............ 
JEAN'S'ASHUGON SETS#R Gente... 
DAVID T: JANIGAN «1+. RO BAM, 
ROBERT KISILEVSKY .............. 
MELVILLE J. PHILEARS 62h1.% Mae. 
THOMAS S. LEESON (Scientific Officer) 


RONALD T. COUTTS (Chairman) ......... 
GAIL‘D. BELEWARD Wirt etcce cielo tel tacit oan 
GERALDIS MARKS Sita c cc) vheust cra tate Gace (o 
GEORGE LMAO Kage snare mires car oat ces 


JOHN B. ROBINSON ................ 
GERARD SIROIS Makasar tia) cea cack eb alee 
ROBERTSSTONKS Sip are iia temenee cnerie as 


University of Alberta 
Université de Sherbrooke 
University of Alberta 
Dalhousie University 
University of Western Ontario 
University of Toronto 
Université de Montréal 
Université de Sherbrooke 
University of Manitoba 


Université de Montréal 
University of British Columbia 
McGill University 

University of Ottawa 
Université Laval 

University of Toronto 
University of Saskatchewan 
University of Saskatchewan 


. Queen’s University 


University of Manitoba 
Université de Montréal 
McGill University 
University of Calgary 
Université de Sherbrooke 
Dalhousie University 
Queen’s University 
University of Toronto 


. University of Alberta 


University of Alberta 
University of British Columbia 
Queen’s University 
Department of National Health 
and Welfare, Ottawa 
University of Toronto 
Université de Montréal 
Dalhousie University 


CLAUDE R. MARCHAND (Adjoint scientifique) Université de Montréal 


PHYSIOLOGY & PHARMACOLOGY BRIAN COLLIER (Chairman) ........... McGill University 

PHYSIOLOGIE & PHARMACOLOGIE IVAN, BIHLER':. foqswc! Qeeeew eae as Maureen eae University of Manitoba 
JACQUES. DE. CHAMPLAIN Se eieinaate ocus Université de Montréal 
DONALD JSECOBICHON@si3. puree oe Dalhousie University 
JAMES: ASHINKE terineeten. oa kts wietets 6 ses University of British Columbia 
GRAHAM W.MAINWOOD ............ University of Ottawa 
OTTOIRjSCHANNE): 22ers eal Université de Sherbrooke 
GARRY VAN PETTIEN is. «ee eecweete ss @ University of Calgary 
DUNCAN G. SINCLAIR (Scientific Officer) . . . Queen’s University 


PROGRAM GRANTS/SUBVENTIONS DE PROGRAMME COMMUN DE RECHERCHE 


1975-1976 

COMMITTEE DONALD S. LAYNE (Chairman) ......... University of Ottawa 

COMITE SAMUELIOSZBREEDMAN ices castes) cee re McGill University 
NATHAN(KAUPMANH Mintel: 6 tie ss Queen’s University 
FRANCOIS)PAMY: say. whee ee Sea ae Université de Sherbrooke 
K. JACK PAYNTER (Scientific Officer) ..... Medical Research Council 


(Other appointments will be made on an ad hoc basis/D’autres membres seront nommés suivant 
les besoins) 
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PERSONNEL SELECTION COMMITTEES/COMITES DE SELECTION DU PERSONNEL DE RECHERCHE 
1975-1976 
ASSOCIATESHIPS GORDON O. BAIN (Chairman) .......... University of Alberta 
«ASSOCIATES» JACQUES: GENEST, 9 ences aim, ces cose het a. sae Institut de recherches cliniques de Montréal 

RICHARD) B: GOLDBLOOM) We cic csseeleh > + ane Dalhousie University 

LOUIS US POIRIER: sic eobicks Cae eat rey ae Université Laval 

ASEROROTHSTEIN( saci seeeeee ceed ieee cc ots University of Toronto 

HAROLD BISTEWAR A»: eonen ie ae deta a. tn ccs University of Western Ontario 
SCHOLARSHIPS JULIA G. LEVY (Chairman), ty ee ee University of British Columbia 
«SCHOLARS» UIScA BRANDA / 2 Cevineerttns: iy eck omusln sale McMaster University 

GEORGE DRUMMOND Fin ci-fontrisie = = = University of Calgary 

SERGEYSFEDOROFF "22505 ¢ ds ae oe. ole University of Saskatchewan 

CAREVA.\GORESKY <3. tr aati, © Crete 3 oe McGill University 

POHARRY JELLINGK.. ¢-feartaks shi sees Queen’s University 

DAVID ZL EVINB) .. «78. 5ste) oye) howe tet aes cate University of Ottawa 

GERARD MARTINEAU@as a0 46 einem oe Université Laval 

HUGH McLENNAN! == (ot cael ceeacreners «08 University of British Columbia 

E. THACKERAY PRITCHARD .......... University of Manitoba 
CENTENNIAL FELLOWSHIPS MICHEL CHRETIEN (Directeur ohio s ae Institut de recherches cliniques de Montréal 
BOURSIERS DU CENTENAIRE REUBEN M.CHERNIACK ............ University of Manitoba 

MARY LAMONTAGNE .............. 1040 avenue Moncton, Québec 

JOSEPHIBUMAR TIN verseneiers ie) acta sie McGill University 

BRAM'ROSER ec nn eWeleeeyy ft eee tone McGill University 

RENE: SIMARD” tercvctie | es ee Université de Montréal 

LESLIE'S: VALBERG) wi93y..). 3 sci epedo «Se University of Western Ontario 

SIDNEYSHIZBARSKYAnsoisi. eStores @ ce University of British Columbia 
FELLOWSHIPS PAUL G.R. HARDING (Chairman) ........ University of Western Ontario 
BOURSIERS DE RECHERCHE CEAUDE CHARTRAND isn. ois le phasis ose Université de Montréal 

RICHARD POEELEN gauss hbase «oe University of Toronto 

GORDON: GS FORSENER wu 0 Ue oe University of Toronto 

GORDON E.JOHNSON .............. University of Saskatchewan 

NS OLE: NIELSON: sa tesetmaren paw ain) cue University of Saskatchewan 

DAVID M.P THOMSONSi ee cea ere oe McGill University 

ROLAND RU TREMBLAYe = &) epercecae ss Université Laval 

JOHAN H.VANDESANDE............ University of Calgary 
STUDENTSHIPS LADISLAS GYENES (Directeur) ......... Université de Montréal 
BOURSIER DE STAGIAIRE DE RECHERCHE KEITHE.COOPER ................. University of Calgary 

W.ERORD DOOLITIEE WM: late irae. «4 ae Dalhousie University 

EDWARD! M. HAWESBwi st aio wc oe University of Saskatchewan 

DOROTHY. KERGIN Bay eee. ae McMaster University 

MAURICE,NORMAND! 3.0.12... 202.. Université Laval 

ROBERTO! PIND ide ton hin ee. ee McGill University 


WILLIAM C. McMURRAY ............. University of Western Ontario 
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The following joint statement is being issued concur- 
rently by the Council and the Department. 


Purpose: 
To delineate the types of research projects which 
will be considered in 1975-76 for support in 
1976-77 by Health and Welfare Canada under 
its National Health Research and Development 
Program and by the Medical Research Council. 
Limitations: 


The objectives and priorities of the two programs 
to which such research projects contribute are 
not set out here nor are the procedures for 
application, assessment and administration. Acti- 
vities other than research projects which may 
receive support are not described. 


1. Medical Research Council 


Support for research projects in the health sciences 
whether basic, applied or clinical will be considered 
including clinical trials for the assessment and validation of 
diagnostic and treatment procedures but not including 
health care research as described below under II. Research 
projects in the field of the methods of education of health 
professionals will also be considered as will proposals for 
historical research having to do with the health sciences. 


Applicants will normally be expected to hold an 
academic or equivalent appointment in a health science 
faculty (medicine, dentistry, pharmacy, optometry or 
nursing) of a Canadian university or affiliated hospital or 
institute but applications from suitably qualified investiga- 
tors in other faculties or institutions will be considered if 
the relevance to human health is clear and direct. 


Il. National Health Research and Development Program 
Health and Welfare Canada 


Under the general definition of Health Care Research 
support will be considered for projects of national interest 
involving the systematic enquiry into: 


a) the biology of human populations: 

b) the health implications of existing and emerging 
personal, community and occupational environ- 
ments, life styles and health related practices; 
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c) the impediments to and possible measures to 
stimulate adoption of improved life styles and 
health related practices; 

d) the application of scientific knowledge to preven- 
tion of disease, maintenance of health and im- 
provement of health status of populations and 
environmental factors which affect health; 

e) the need for, process of and effectiveness of 
personal, community, regional and other health 
services having national significance; 

f) the implications of new and impending scientific 
and technological developments in such fields as 
transportation, housing and diagnostic and thera- 
peutic measures and equipment, etc., in terms of 
their probable impact on future environments, life 
styles and systems of health care delivery; 

g) the health implications of current and imminent 
cultural, social and economic transitions as causat- 
ive factors leading to significant changes in inter- 
personal relationships and the general physical, 
social and psychological environment. 


(Item e) is intended to include research on health 
manpower requirements and the relationship between 
the content of educational programs for health 
personnel and their current, projected or desirable 
roles.) 


Applications from any agency, association, corpora- 
tion, institution, individual or other body capable of 
conducting activities falling within the terms of reference of 
the National Health Research and Development Program 
will be given consideration for support. In special cases 
applications from governments of provinces or municipal- 
ities or departments thereof may be considered. 
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SUBMISSION TO THE SENATE COMMITTEE ON SCIENCE POLICY 
NON 
BY THE 


ASSOCIATION OF CANADIAN MEDICAL COLLEGES 


INTRODUCTION 

The Association of Canadian Medical Colleges is grateful to 
the Senate Committee on Science Policy for the invitation extended to 
it on 14th October 1975. Members of the Executive of the Association 
of Canadian Medical Colleges and many others in the medical community 
have studied, with interest, the recommendations of the Senate 
Special Committee, in the light of the brief submitted to the Senate 
Committee by our Association in May 1968. The present submission 
was prepared by the Committee on Research of the Association of 
Canadian Medical Colleges, and has been approved by the Executive 
of the Association and the Deans of the sixteen Faculties of Medicine 


in Canada. 


- COMMENT ON VOLUME II OF REPORT OF SENATE COMMITTEE ON SCIENCE POLICY 
ee a UN SGLENCE POLICY 


The Association of Canadian Medical Colleges noted with 
interest the recommendation on page 467 of the Senate Committee in 
Volume II which gave a high priority to Government support for basic 
research in the life sciences, particularly those related to human 
health. This priority has not been met. Indeed, there has been, in 
the opinion of the Association of Canadian Medical Colleges, a serious 
erosion in the basic science research potential of Canada in the 
medical sciences. Research support has fallen far behind the amount 
needed to keep pace with inflationary increases in research costs 
(as documented below), let alone the amount needed for necessary 
growth and development. 

The Association also noted on the same page of the same 


volume of the Senate Committee Report a paragraph which recommended 
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that the Canadian Government might establish basic research activities 
in the life sciences in a national research academy. In connection 
with this recommendation, it is the view of the Association of 
Canadian Medical Colleges that basic research relating to human health 
and the medical sciences, should be placed either within the juris- 
diction of universities, or in close juxtaposition to them. The 
Association would, therefore, not favour the establishment of basic 
research institutes which were dissociated from graduate student 


training and undergraduate teaching. 


3. THE ROLE OF THE MEDICAL SCHOOLS IN CANADA 
The Association of Canadian Medical Colleges wishes to draw 
the attention of the Committee to the major expansion in the respon- 
sibilities of Canadian Medical Colleges which has occurred between 
1962 and 1974. This amounts to a 70% increase in first year student 
enrolment, as shown on Table I. We also wish to emphasize to the 
Committee that the Faculties of Medicine in Canada play a most 
important role in teaching students other than those enrolled in 
Faculties of Medicine. A major responsibility is the teaching of basic 
medical science to students in Faculties of Nursing, Dentistry, Pharmacy, 
and other health disciplines. In addition, the basic science depart- 
ments of Faculties of Medicine also undertake a considerable teaching 
load to students of Science in most Canadian Universities. The extent 
of the teaching load for the year 1974-75 is listed in Table II. 
Faculties of Medicine accept the major responsibility for 
basic and applied research in the medical sciences, and for research 
in the delivery of health care in Canada. There is very little in- 


house research in medical sciences in Canada and the medical faculties 
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accept their role in research because they believe that there is a 
very close relationship between a vigorous program of inquiry in the 
different departments in any Faculty of Medicine, and the maintenance 
of the highest standards of teaching and health care within the 
communities in which a medical school is placed. It follows from 
this that major changes in medical research funding in Canada have 

a direct and primary effect on the programs in the medical school: 
there is no way that a major reduction in the research funding can 

be effected without the operation of the medical schools being deeply 
disturbed, and without damaging consequences on the ability of the 
medical schools to discharge their academic and teaching functions 


to an adequately high standard. 


4. EVENTS SINCE 1969 

The Association of Canadian Medical Colleges' brief to the 
Committee in 1969 did not foresee the major inflation in costs which 
has occurred in Canada during the last five years. The Association 
undertook a study of the impact of inflation on the increase in 
research costs which had occurred between 1973 and 1975. The results 
of this study are shown in Tables III to VIII attached to this report. 
The Association wishes to draw to the attention of the Senate Committee 
that the average cost increase between September 1973 and September 
1974 (as shown in Table VI) was 16.9%. Equipment had increased by 
21.3% and laboratory supplies by 23.6%. The Association believes that 
a further rise of this order of magnitude has occurred during the past 
year. 

In Table IX is listed the funding into Faculties of Medicine 


by the Medical Research Council for the comparable period, and it is 
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quite evident that there has been a major short fall between the money 
available for medical research and its increasing cost. The total 
grant input into Canadian medical schools shown for two years in 

Table X indicates that there was a reduction of research money from 
all sources between 1973 and 1975, whereas the increase in research 
costs was at least 30% over the same period. 

In Table XI are shown comparative data for Canadian 
expenditure on foreign aid, nuclear research, health research, 
health care, life style, and environment for the years between 
1970 and 1974. It is evident from this Table that, in spite of 
the recommendations of the Senate Committee on Science Policy, 
expenditures on health research have had a much smaller increase 
between 1970.and 1974 than have Canadian expenditures in any of 
these categories. Some international comparisons are included in 
Table XII, and a further analysis of the breakdown of Canadian R & D 


expenditure for the year 1972-73 is shown in Table XIII. 


PUBLIC SUPPORT FOR MEDICAL RESEARCH FINANCING IN CANADA 

Members of the Association of Canadian Medical Colleges 
are aware that the low level of medical research funding is sometimes 
attributed to a belief that the Canadian public is not greatly 
interested in research expenditure in the medical sciences. The 
Association of Canadian Medical Colleges believes that there is 
good evidence that the public puts a high priority on such research. 
As shown in Table XIV, over the same period for which other data 
has been presented, the Canadian public increased its olin te 
contributions to the National Cancer Society and to the Heart 


Foundations by an amount that enabled these bodies to maintain their 
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research program in the face of the formidable inflation which had 
occurred. In the case of the National Cancer Society, the greater 
part of the contributions to it are solicited by door-to-door contact 
with members of the Canadian public, and contributions by major 
business concerns do not constitute a very large part of the total 
Subscribed, This supports the belief of the Association of Canadian 
Medical Colleges that the public in Canada is very conscious of the 
long-term benefits of health research and is anxious to do its part 
to help maintain that initiative. Public subscription of this kind 
cannot of course provide the necessary research financing for all 
medical research in a country like Canada, and we do not wish to 
imply that deficiencies in federal expenditures in this field can 
be made good by public campaigns. Nevertheless, the data certainly 
indicates considerable public awareness of the importance of medical 
research in Canada as a whole; the Association of Canadian Medical 
Colleges believes that the public is very supportive of expenditure 


on health research. 


DIRECT EFFECTS OF CUTS IN MEDICAL RESEARCH COUNCIL BUDGET IN JANUARY 1976 
UL IN JANUARY 1976. 


The Association of Canadian Medical Colleges wishes to 
draw attention to the serious short-term and long-term effects which 
will follow the Medical Research Council adjustments dictated by 
present Government policy. The Association wishes to stress that it 
recognizes that expenditures for medical research must be viewed 
together with all Canadian research expenditures, and we do not wish 
to indicate that the reductions in Canadian research potential in the 
medical sciences are inherently any more damaging to Canada than the 


reductions made necessary in the budgets of other granting council. 
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However, the Association of Canadian Medical Colleges feels it has 
the responsibility to ensure that the Senate Committee on Science 
Policy is fully informed of the likely consequences of the reduction 
in Canadian medical research potential which is a consequence of 
failure to meet the rising costs of research during the last few 
years. 

The most recent budget freeze will lead to cancellation 
of the following Medical Research Council programs: 

- Summer Student Program for 1976 

- Research Professorships for 1976 

- A special Heart Research Program planned to begin in 1976 
- Visiting Science Awards for 1976. 

It iS understood that there will, in addition, be a reduction 
in program grants, and a reduction of about 3% in all grants in the 
operating component. It is believed that these measures will reduce 
the number of operating grants that can be awarded by between 100 
and 150, and this will lead to the loss of employment of a number 
of well-trained research technicians to medical science in Canada, 
since these salaries make up about 60% of operating grants. 

Equally serious is the general impact of the reduction of 
programs on the training of young medical scientists. New _ scholar- 
ships have been reduced from 25 to 15; the intake of Fellows in 
research will be restricted; the award of Centennial Fellowships 
will be held to a maximum of 5 (compared to a previous maximum of 
10), and studentships will also be severely limited. The grant given 
by the Medical Research Council to the Deans of the Faculties of 


Medicine is to be reduced by one third. Since much of this money was 
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used by Deans to support programs of research study by medical 
students, this will also reduce the opportunities available to 
enable promising medical undergraduates to study for a short period 
in a research environment. 

It is not possible to quantitate very precisely the long- 


range impact of these reductions which have been necessitated by 


the Medical Research Council to meet Treasury Board funding directives. 


The Association of Canadian Medical Colleges doubts that the long- 
range adverse implications of these cuts have been fully understood 
by those who have the responsibility of seeking economies, and in 
common with other bodies, we wish to stress that in its view, such 
economies in Canada are shortsighted. Canadian research potential 
in medical science is modest, since the level of funding for medical 
science has never, by international standards, been generous in 
relation to the country's potential. This means that a reduction 

in research capability at this point of time is particularly serious, 
since such economies unquestionably mean the loss to research of 
gifted investigators, and the general climate of discouragement 

will mean that fewer creative Canadians can afford the risk of 
undertaking a career in research. 

The Association is concerned that the Government's decision 
to freeze the budgets of the granting councils may have been taken 
without a full appreciation of the particular nature of extramural 
research budgets. 

The effects of a freeze on extramural grant budgets are, 
by contrast, even more severe. These budgets must include salary 


adjustments. This results in a reduction in the effective level of 
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support available, the necessity to lay off skilled technical staff 


and the dismantling of a research capability painstakingly built up 


over several years which will be difficult and very costly to restore. 


Research techniques are often not easy to learn. The dismissal of 


a trained technician or a research professional not only diminishes 


the research potential of a group, but threatens to lose to research 


many individuals with special skills acquired over many years of 


training and preparation. 


(2) 


(2) 


(3) 


RECOMMENDATIONS 


We recommend that the Senate Committee recognize that, despite 
the high priority it assigned to life sciences research, the 
Government of Canada has, over the last four years, been 
Peeponeie ie for a serious reduction in such research. This 

has occurred as a result of failure to expand funding to take 
account of the effect of inflation on research costs. 

We recommend that the Senate Committee recognize that, despite 
the high priority given to the development of research programs 
in the areas of concern espoused in the document, "A New Perspective 
for the Health of Canadians", the ability of the medical school 
to train research workers in many of the areas identified as 
requiring new initiative, has been seriously diminished as a 
result of policies followed since 1969. 

The dismal record of the Federal Government in securing the 
future of the nation's biomedical research enterprise, suggest 
that there must be a serious defect in the mechanisms concerned 
with the development and implementation of science policy in 


Canada. The Association of Canadian Medical Colleges therefore 
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recommends that the Senate Committee on Science Policy should, 

as a matter of urgency, propose that the Science Council should 

be given the responsibility of reporting regularly to Government 

on the adequacy of science research funding in all fields in 

Canada. The Association of Canadian Medical Colleges recognizes 

that the needs of medical science in respect of research are 

not unique, and that strong research programs are as essential 

for distinguished teaching in Canadian universities in most 

science disciplines, just as they are in the medical sciences. 

For this reason, it recommends that the Science Council be given 

this responsibility across the whole field of contemporary 

Canadian science. 

We recommend that the senate Committee on Science Policy should 

propose to the Federal Government that the Association of 

Canadian Medical Colleges should be encouraged to be responsible 

for developing studies in relation to biomedical research on the 

following questions: 

(a) a study of the number of students enrolled in Ph.D. programs 
in basic science departments of Canadian medical schools to 
ensure the adequacy of the training base for these depart- 
ments in the light of their current and projected educational 
responsibilities. 

(b) an ongoing assessment of the research potential of Canadian 
medical schools to ensure that the Canadian Government is 
continuously informed of the impact of policy and budget 
decisions on the general level of medical research in Canada. 


(c) an analysis of the personnel support programs adopted by 
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the Medical Research Council in terms of the development 

of Canadian medicine as a whole. 

As indicated in our 1969 report, we believe that the 
Association of Canadian Medical Colleges has a valuable role to play 
in this kind of logistic research and would hope that the Senate 
Committee on Science Policy might endorse our efforts to obtain 


funding towards these and other important objectives. 
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D3eW2 
TATISTICS ON SIXTEEN CANADIAN MEDICAL SCHOOLS ,BY REGION 
Brest oe WITH DATE OF ORGANIZATION AND ENROLMENT IN FIRST YEAR.- 1962-63 - 1974-75 
STATISTIQUES SUR LES SEIZE FACULTES DE MEDECINE CANADIENNES 
bak REGION,AVEC LA DATE DE LA FONDATION ET L'INSCRIPTION EN PREMIERE ANNEE, 1962-63 - 1974-75 
Année iba\exeneai es Inserits 
de la en 1liére en liére 
Region and University fondation année année h% d'accroissement 
Région et Université Year organ- First year First year 4% of increase 
ized Enrolnent Enrolment 
Za ie 
Egion de 1'Atlantique G2=83 19TH TS 
\tlensic Region 
1. Dalhousie ges es 
Faculty of Medicine,Halifax, N.S. 1867 Tl 9T 36.6 
2. Memorial University, 
Faculty of Medicine,St.John's, Nfld. 1967 48 
Juedec 
3. Faculté de médecine 
Université Laval, Québec E52. TSS: 168 26.3 
4, Faculté de médecine 
Université de Montréal, Montréal 1843 126 205 62.7 
>. McGill University, 
Faculty of Medicine, Montréal, 1829 172 162 44.6 
6. Faculté de médecine 
Université de Sherbrooke, Sherorooke 1961 100 
nvar1o 
1. University of Ottawa, 
Fac culty of Medicine, Ottawa 1945 Te 84 18.3 
8. Queen's University, 
Faculty of Medicine, Kingston 1854 59 S Pygral 
9. University of Te nOneon 
Faculty of Medicine, Toronto 1843 eS 2h3 38.9 
10. University of Western Ontario 
Faculty of Medicine, London 1881 60 106 (Oe 
ll. McMaster University, 
Faculty of Medicine, Hamilton 1965 81 


ralrie Region 
ésion des Prairies 
feton aes Frairies 


12. University of Manitoba, 


Faculty of Medicine, Winnipeg 1883 70 100 42.9 
13. University of Saskatchewan, 

College of Medicine, Saskatoon 1926 ho 61 S2.S 
14, University of Alberta, 

Faculty of Medicine, Edmonton 1913 78 118 les 5 
15>. University of Calgary. 

Faculty of Medicine, Calgary 1967 64 


'acifiec Region 

Ze “ . . 
ez10n du Pacifisue 
ae Ee 


16. University of British Columbia, 


School of Medicine, Vancouver 1949 62 80 29.0 
Ee SE ee en ee LS eR EE 
TOTAL 21057 i 792 69.5 


Prepared by A.C.M.C. Research Section 
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Code Designation 


or Medical School 
iL 
2 
3 al 
4 5 
2 a 
6 \ 
4 at 
8 zt 
9 i 
10 AL 
AL 
yz 3 
13 
14 
ED 2 
16 
Totals 29 
Average at 
See al 


Science Policy 


TABLE 


IX 


CRM 


MRC - 


1972-73 


815 
908 
63k 
839 
021 
798 
709 
213 
981 
465 
392 
ake 
278 
706 
157 
893 


eek 


826 


601 


* Estimations only 


847 
068 
191 
2(9 
T9T 
260 
354 
019 
593 
LTT 
2k0 
166 3 
630 

067 

695 * 2 
405* 


PMP DMP OP BP 


788 31 


362 a 


524 al 


1973-74 


802 
006 
4L6 
LOT 
283 
256 
O40 
385 
227 
524 
385 
a3 
336 
890 
160 
TTT 


293 


995 


687 


579 
300 
815 
697 
629 
4o2 
066 
186 
046 
289 


‘S42 


061 
334 
260 
038 


780% 


024 


814 


033 


-3. 


h 


| eee ee ee 2) eee ae ee ea eat ay eee 
OF PATA A OF ND WU HE ROA 


1974-75 


at 


NP Sak Eon 


Ww 


678 896 
201225) 
357 087 
472 004 
O11 228 
914 894 
882 708 
522 876 
963 906 
T48 536 
346 568 
125. 585 
273 158 
162 Te 
170 176 
966 153 


Sat Teo 


024 857(16) 


TOL 013 
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vs 


ais. 4 
19.4 
- 6.2 
Lt 
-21.2 
- 6.5 
Sere 
9.9 
=e 
80.3 
-10.1 
Ne 
-18.8 
30.6 
On5 
2u.2 
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TABLE XII 


RICHEST COUNTRIES OF OECD JUDGED BY THE GDP+ PER HEAD 1971° 


Cr NO COA KG SH) eae (CO SE 


HOON IRD 


aiSao Salsyo) 
Sweden 4410 
Canada 4340 
Switzerland 3780 
Germany 3550 
Norway 3350 
Luxemburg 3180 
France 3180 
Australia 3170 
Belgium 2980 
Iceland 2980 
Netherland 2820 
Finland 2450 


United Kingdom 2430 


Austria 2210 
Japan 2150 
Italy 1880 


Rank (R ana D)3 


GDP: Gross Domestic Product 


Rank (Basic research)> 


ON 


Source: OECD Economic Surveys: Canada December 1973 


Source: Report no 18 Science Council of Canada 


N.a: Not available 
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DEVS ION = Netelnt 


CANADIAN RESEARCH DEVIELOPMENT 


TOTALS ( In millions) Per Capita(In dollars) 
GNP 103 407 4250.00 
Rand D 640.9 (0.62% of GNP) ee 
Ministries and Government Agencies @ of 
NRC 215.6 5.28 
Commerce and Industry MOO2 4.58 
Environment 96.9 Liye 
Agriculture 67.0 3.06 
tomic Energy 65.5 2.99 
National Defense 52.9 242 
MRC 56.01 1.65 
Energy, Mines and Resources 31.9 1.46 
Health and Welfare 26.8 eee 
Communications 2525 IL SOME 
Others 24.5 emi 
Health Research (MRC, H and W, DRB, NRC) 63.2 millions 


(0.06% of GNP Compared to 0.08 in 1970) 


R and D 


18% 
16 
a5 
10 
10 


f= fe IE 3 fey oe 


10 


Prepared by A.C.M.C. Research Section 


23 : 85 


Science Policy 


September 8, 1976 


UOT}YOIG YoTeasay "O'W'O’V Aq pesederg 


€°8 
ilage 
IOS 
9°62T 
g°h 
1" 6S 
O° HE 
S*0 - 
Sane J 
0° TI- 
n° Oz 


ene 
0° 9- 
e's 
Spee St 
Ge 


423 e5SSTOSI0#8 p/aseatout ¥ 


*saguuop sep onbueg OWAV/OWOV 32 OULOOpQU ap sQaqzTNoOeY 
"yueg BEC OWAV/OWOV PUe sTOCYDS TeoTpaW - :sea1nog 


TVLOL 
TeIOL ang 
SEG Dreate peaTsJTPUSPT UON 
ze SotryzuNnoD 139440 
TgO 2 ‘s'a 
Qgl z TeooT 
09 S $ Teroutaotd 
Te1OL ans 
“HS9 T9g 9 ‘TeuoTyen ‘szey70 
LLE 2 “puny yleoy 
EUT. -=$ Iaoueg 


(qUUDULaACH UO) SadTNOg TBUOT ZEN 


Loy SOL 99$ gl £99 T9$ 
“JTE QTE STP ToL OL6 TT$ 
“H6S 99€ T “HES 
‘OO€ TS “OnE 
6ZT 6€2 2 “ne 
"HOS SHH “ELS 
‘OTL STL L $ "996 
“go 4Le ett ‘26€ LEE 2tt 
“G26 £99 S HS9 
"Lon 19S 2% ‘12g 
269 9cQ € $ PTETUE: 
"990 £19 gEeg¢ °G89 S9E LES Te Oy, ang 
“9€2 QEe “009 42 auc 
‘Heottak S RGGie cen sG MHN 
TQh SSz 906 €gE UN 
"Gel, LOE 2E¥ “20 €62 TES OuN 


SHOUNOS SAT NOTHS - SHOUNOS A 


(qUsUULTaACD) Seoinog Teteped 


VAVUVO Nd WNIOUGIN Fd SaLTNOVA SHIT SNVA AIVOLGHVOIG WHOUANOU VI Ad LNAWIONVNIA 


S'TOOHOS IVOIGUN NVIGVNVO NI HOMVHSAY HEIVAI wo 
AIX WIGVG 


ONTONVNTA 


23 : 86 


Science Policy 


September 8, 1976 


This report has been prepared by the Committee on Research and Graduate 
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NOTES FOR SEPTEMBER 8, 1976 PRESENTATION TO: 


SPECIAL SENATE COMMITTEE ON SCIENCE POLICY 
Seo en haere ain See cin rat ANN 7 ie tows becker etc abe a) 


By 


David “Yo” Levine, 1. ees LO. 
Associate Professor 

University of Ottawa Medical School, 
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Mr. Chairman, distinguished Senators and members of the 
audience: 


My name is David Levine; I am an Associate Professor 
of Medicine and Physiology at the University of Ottawa, and I 
am On active Staff of the Ottawa General Hospital. I am involved 
in teaching, administration, and patient care. My main efforts, 
however, are devoted to research in kidney disorders which is 


also my clinical specialty. 


Lam grateful for this opportunity to comment on the «colle 
of medical research in Canadian medical schools. I will not 
review the arguments contained in our ACMC Brief or those of my 
colleagues presented on the 18th and 20th of May, 1976, before 
the House of Commons Standing Committee on Health, Welfare and 
Social Affairs. My purpose this morning will be to offer some 
examples of essential medical school activities which are 
dependent upon medical research. By reviewing these examples, 

I hope to convey to you the importance of medical research from 


a more immediate perspective. 


ihe four examples Iwill relate are first, the use of 
blood products in the application of new knowledge to patient- 
care, second, the introduction of an instructional programme 
in computer assisted training of medical students, third), the 
contribution of Canadian biomedical science to the development 


of the polio vaccine, and fourth, the activities of one group 
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of investigators who easily move from basic to the most "targeted" 


research. 


Now for the first example. I have asked Dr. R.K. Smiley, 
Professor and Chairman of the Department of Medicine of the 
University of Ottawa to outline for me two areas of research 
with which he has been involved and which have had a significant 


effect on health care in Canada. 


Mr. Chairman, the following words are those of Dr. Smiley: 
“The first area has to do with the hereditary bleeding disorder, 
hemophilia. There are an estimated 2400 affected individuals in 
Canada; the severely affected individuals were unable to attend 
school because of painful bleeding, they spent as much as 1/4 of 
their lives hospitalized, and usually died from bleeding by the 
age of 30 or 40. By 1965, medical research had established 
that these people lacked a minute amount of protein activity 
present in the plasma of normal individuals. However, attempts 
to give the patients this material from normal individuals was 
not very effective because such large amounts of plasma were 
required. In 1965,1 the late Dr. Judith Pool of UCLA devised 
a simple method by which the protein in normal plasma could be 
precipitated in the cold i.e.) “eryoprecipstaved -) te chen 
became possible to give these patients large amounts of the 
missing protein in a small volume, and thus stop bleeding, or 
make a surgical procedure safe. My own group had noted that 


hemophiliacs varied in severity, and reasoned that it should be 
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possible to administer cryoprecipitate in small amounts daily to 
severe hemophiliacs and "convert them" to mild hemophiliacs, 
capable of going .to school, working - and staying out of hospital. 
This proved to be possible, so that now nearly every centre in 
Canada has a program of home administration (of Cryoprecipitate 
or more recently developed dried concentrates). These develop- 
ments have transformed the lives of these patients - and inci- 
dentally have saved uncounted days of hospitalization. The 
economic advantage of home programs are discussed in our 1967 
paper." 

"The second area about which you inquired was the introduc- 
tion of "frozen blood" i.e. the longterm preservation of human 
red cells in the frozen state. Research workers in England 
had shown that sperm could be successfully frozen? in 1949, and 
in 1950, significant numbers of red blood cells were recovered 
intact using the same technic’. Based on such experiments, a 
group of research workers in Boston devised a method to freeze 
whole units of blood? and showed that such blood, stored for 
periods of years, could be reconstituted and used safely and 
effectively in patients. “In 1963° a much simpler method was 
devised to process the red blood cells into and out of the 
frozen state. In Canada, this technic was adopted and developed 
at the National Defence Medical Centre under my direction with 
the support of a National Health Grant in 1963.’ Since that time 


the "frozen blood bank" has developed a collection of rare blood 
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types, which have been supplied to patients in Canada, as well as 
a number of other countries. The operation has become a part of 
the Red Cross National Transfusion Service, and facilities to 
store and reconstitute blood from the frozen state are being 
established at depots across Canada. An interesting and 
valuable "fringe benefit" of this developmental research was the 
involvement of Dr. Roger Perrault, at that time a new medical 
graduate, who is now National Director of the Canadian Red Cross 


Brood Transiusion. Service." 


the training of medical students to become doctors.8 For this 


I will describe the introduction of computer-aided instruction 
at the Ottawa General Hospital. This, and other computer tech- 
niques, are believed to be useful. While there is an innovative 
character to this teaching method, other curriculum changes less 
involved with technology, may be equally innovative. I focus 
attention on computer-aided instruction because it is something 
with which I have had experience and it has helped me see some 
issues regarding the role of medical research in education 


which I would now like to share with you. 


First, a description of what the medical student experiences. 
This programme was designed to assist in the teaching of acid-base 
and ‘electrolyte disorders to medical students and house-staff.7A 
typewriter-style computer terminal is located one floor below the 


teaching ward of the hospital. It allows the students to 
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communicate with the computer on campus by means of the dial 
telephone attached to the terminal. Within five minutes of 
leaving the bedside of his patient, the student usually can have, 
in hand, a typed print-out which contains an evaluation note. 
This evaluation refers to data from the patient whom the 

student is following on a daily basis. The evaluation includes 
diagnostic possibilities, discussion of the mechanisms of the 
observed disturbances, and appropriate references to the litera- 


ture. 


What has all of this to do with medical research? 
Dr. Howard L. Bleich of the Harvard Medical School invented 
this programme. He had already carried out investigations in 
fluid and electrolyte disturbances before he began his more 
recent research in medical information systems. There is no 
doubt that the mastery of the medical science required to 
write this complex programme is more readily available to one 


who has carried out research in that area. 


I know it is only because my training was similar to 
that of Dr. Bleich, that I felt competent to introduce this 
technique in our medical school. You see, research in my 
laboratory is focussed on areas that concern the computer 
programme. My research involves the effects of disturbances 
in body potassium, blood gases, the mechanism of action of 


diuretics -- to name only a few examples. This work prepares 
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me for the answer to the most important question a medical 
student or a colleague can ask. The question is, "How do you 
know what the computer says is true?". My answer is generally 
ime sane: o Tidonbivneal by Knowe2tus erue butelit' sethekbece 
Opinion we can formulate if we consider data from the following 
research projects."- Then I tried to relate the scientific 
basis for the particular computer response to the patients' 


data entered into the terminal by the medical student. 


To be sure, if I can justify the scientific basis for 
a computer response to a given problem, then presumably I can 
justify my own response to a given patient as well. There is 


no difference. 


What we teach our medical students, Mr. Chairman, is 
medical science and a scientific approach to understanding 
disease. When medical research is vigorous, the teaching of 
dogma becomes less likely. When research in a medical school 
is active, even in fields vastly removed from the problems of 
an individual patient, a scientific approach to that patient, 
although not guaranteed, is more likely. ‘You have heard before 
that thedtclimicianvand@theqmeducal researcher have much in 
common. Both must make accurate observations and then carefully 
scrutinize the so-called facts they gather. Both clinician 
and investigator must be familiar with the medical literature 


and must be able to recognize its limitations. Both must, 
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in the end, arrive at reasonable conclusions which are dictated 


by the facts and not by convention, whims or prejudice. 


Using this example of computer-aided instruction, I 
have tried to indicate some of the relationships between 
medical research and medical education. I have not referred 
to other issues because, you have already heard them. These 
include the observations that highly rated medical schools 
have strong research programmes, and that outstanding 
physician-teachers seek out those schools with vigorous 


research activity. 


The third example concerns the development of polio 


virus vaccine. To relate the Canadian contribution to this 
important medical advance, I asked Professor J. Gordin Kaplan 
to help me. He is Chairman of the Department of Biology and 
past Chairman of the Canadian Federation of Biological 
Societies. Dr. Kaplan refers to the work done in the late 
forties andvearlyufifties at thesUniversity ‘of Torontovby 
Dr. RayeParker ,oDr< woewMorgan, “andsers HelendMorton> ivthe 
following words are those of Dr. Kaplan: 

"They were trying to develop a medium in which a 
variety of mammalian cells could grow in tissue culture. 
After many efforts of trial and error,? they developed a «culture 
medium which they called Medium 199, in which certain mammalian 


cells, like monkey kidney cells which were difficult to 
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propagate outside the body of the animal, could grow quite well. 
Indeed, Medium 199 is still probably the most widely used 
tissue culture medium at the present time and is commercially 
available from a number of firms; we still use it extensively 
in my laboratory. " 

"It thus had a wide impact on a variety of studies deal- 
ing with the control of growth, cancer and virus propagation. 
Among those who used it was Dr. Thomas Enders of Boston, who 
with his colleagues had been looking in the late forties and 
early fifties for a method of propagating the virus of human 
poliomyelitis in order to utilize the large amount of virus which 
this would permit in order to develop a vaccine. Enders knew 
from experiments with living animals that the human polio virus 
would grow well in monkey kidneys. Hearing of the work of 
Parker, Morgan and Morton, he soon developed a system in which 
the monkey kidney cells growing in Medium 199 became the hosts 
for the rapidly multiplying polio virus. This was the key 
discovery making possible the eradication of poliomyelitis by 
subsequent development of a vaccine; this was recognized by the 
award of the Nobel Prize in Medicine or Physiology to Dr. Enders 
and his two associates. This critical work could not have 


occurred without the previous discovery of the Toronto group." 


Mr. Chairman, by use Of Enis third, example, t hopesto 
underscore the fact that medical schools are part of universities 


and it is the sacred trust of Canadian universities and medical 
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schools to provide new knowledge for the benefit of all. 


We have seen examples of basic research and applied 
research in Canadian medical schools. I would now like to 
offer the last example which elegantly demonstrates that 
Canadians can carry out excellent medical research which is, 
in the same setting, very basic and very applied. I now refer 
to the work of Dr. Charles Scriver and his colleagues in 
iereeienmece: thought, it would'‘be best 1f£ Dr. Scriver teble“the 
story himself. He responds as follows to my request: 

"You have asked for an example in the area ur genetics 
where basic research has paid off in terms of Canadian health 
care. There are many examples in genetics but I have taken 
your guidance and picked the Canadian example which has many 
facets of interest. The theme concerns basic research on 
membrane transport. The application is treatment of metabolic 
bone disease. My interest in membrane transport led us to set 
up a screening programme to identify disorders of tubular 
reabsorption ‘of amino acids in patierits. This led to the 
discovery of a group of patients with a generalized disorder 
of tubular function ultimately traced down to Vitamin D 
deficiency. The source of the Vitamin D deficiency was then 
identified and by changing the regulation affecting the 
Vitamin D content of fluid milk sold in Quebec we have 
virtually eradicated this medical problem which was costing 


approximately half a million déllars per year 1970 medical 
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costs. An additional comment about this particular episode is 
that basic research devoted to the study of amino acid trans- 
port led to a discovery of a major clinical disorder affecting 
phosphorus. There is no correlation between the two but the 
emphasis and the non-directional input into a basic research 
programme had a pay-off in terms of targeted research in a 
totally different area." 

"The second example concerns phosphate and X-linked 
hypophosphatemia. X-lined hypophosphatemia is a classic 
disease originally described in 1937. The classical view 
considers this to be a disorder of Vitamin D metabolism and 
the responsiveness of tissues to Vitamin D. We adopted a 
different view. Our knowledge of membrane transport of water 
soluble substances, in particular amino acids, had led us to the 
view that cellular membranes contained mechanisms under specific 
genetic control which allow each substance and fuel to enter 
the celloby its own carrier system.” “it was atsinple: butabasic 
assumption to argue that classical hereditary Vitamin D 
resistant ricketts could in fact be a genetic disorder of 
phosphate transport. We initiated basic studies of phosphate 
transport in man and determined that a specific phosphate 
transport defect appeared to exist in the hereditary Vitamin D 
resistant form of ricketts. Since Vitamin D is not known to 
have a direct effect on phosphate transport in kidney, we then 


argued that there was no specific rationale “tor treating 
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patients with Vitamin D primarily. Accordingly, we carried out 
an extensive research evaluation of phosphate replacement 
therapy as a specific means of neutralizing the effect of the 
mutant gene. We found that phosphate radically improved the 
treatment of these patients. The impact of this research has 
been twofold. Firstly, medical admissions for these patients 

to our hospital have been virtually eliminated. The cost of 
care for these patients has been reduced: approximately 200 
days per year were required for such admissions in our hospital. 
The admission rate is now less than 10% of that per year. 
Furthermore, these patients who were previously dwarfed and 
deformed are now achieving normal heights with minimal 
deformities. The value of this result in human terms cannot 

be estimated by any cost accountant. Second, the results of 

our studies in X-linked hypophosphatemia led to the discovery 
of and clarified the interpretation, of yet another form of 
hereditary bone disease. Now it is recognized to be a prevalent 
form of severe chronic debilitating illness in Canadian medical 
centres. Once it was clear that Vitamin D deficiency (the 
first study mentioned above) produced a special form of tubular 
damage leading to ricketts and once it was clear that X-linked 
hypophosphatemia is an inborn error of phosphorus transport, 

it was possible to recognize that there was yet another form of 
bone disease relating to an inborn error of Vitamin D metabolism 


which mimics Vitamin.D deficiency and which was distinct from 
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X-linked hypophosphatemia (see Review by Scriver and Fraser). 
Once these discoveries were made by Canadian investigators, 
it was possible to take advantage of basic research in the 
chemistry of Vitamin D in an American laboratory, that of 

Dr. DeLucas, and to develop remarkably effective treatment 
procedures. As a result, the medical impact of this disease 
has been eliminated and all patients known to us are now out 
of hospital and under effective medical control in the 
community. 

"I picked these themes which embrace basic research in 
genetic mechanisms of disease, membrane transport biology, 
phosphorus and calcium metabolism and Vitamin D chemistry 
bécause major Canadian contributions in’ the first three: of 
these four areas have "revolutionized" thinking about classical 
medical problems and indeed led to the discovery of a new 
disease. These advances have changed the medical treatment 
first in Canada and now slowly in American medical centres 
and European medical centres and elsewhere in the world for 
these groups of patients.” 

"Finally, there has been an additional and very 
important yield which should not be ignored’) = Diie-leiGloridux 
worked with me on X-linked hypophosphatemia when he was doing 
his Ph.D. This particular project led Dr. Glorieux into his 
Career. He “is"now the Director “or the Genetics Unit lo&® the 


Shriners Hospital in Montreal. This is the first Shriners 
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unit in the world and its development was directly related to 
the success of Dr. Glorieux's graduate studies at this uni- 
versity. 

"I think these examples illustrate in an effective way 
how university-based basic research yields unpredicted but 
great benefits for patient care not only in Canada but elsewhere 


in the world s+ 


Mr. Chairman, in reviewing these different examples of 
medical school activities, the Committee will have noticed 
that one faculty member often wears different hats. I indi- 
cated at the outset that I had teaching responsibilities and 
patient care responsibilities in addition to conducting 
laboratory research. Dr. Smiley is Professor and Chairman of 
the Department of Medicine at the University of Ottawa and 
while carrying out the work on frozen blood and cryoprecipitate 
he was deeply immersed in patient care and the training of 
medical students. Dr. Scriver and his colleagues in Montreal 
conduct, simultaneously, research projects which are both 
basic and applied. | Whaleidoing.so,. they,.care for, sick«children 
and steach medicads students. .Accordingly,. it must be clear that 
faculty members in medical schools in Canada are challenged 
with several duties. They are often basic scientists and 


applied scientists; they are the introducers of modern techniques 
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of health care delivery, and expert teachers. If you wish 
to rigorously separate teaching from patient care, or 
patient care from applied research, or applied research from 
basic research, you will find it impossible. I believe this 
phenomenon of "unimposed overlap" gives our medical science 
its strength. It ensures that patient care is modern and 
scientific, that medical education is up-to-date and factual 
and that investigation is carried out in a milieu where 
basic and applied medical research make their necessary 


contributions. 


In summary, Mr. Chairman, I have tried to convey 
with my colleagues' help, the dependence of medical school 
activities on research. I hope that these specific examples 
will help the Committee to evaluate more general arguments 
which they have heard. I would be pleased if the Committee 
could join me in the belief that the contribution Canadians 
expectntrom>their? health science centers’ can! onlyjbe) forth- 


coming if Canadian medical research is nurtured. 
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Asselin Hastings 
Bélisle Hicks 

Bell Lang 
Blois Manning 
Bonnell Neiman 
Bourget Riel 
Buckwold Robichaud 
Carter Rowe 
Giguére Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
Grosart Yuzyk 
Haig 

27 Members 


(Quorum 5) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of. such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 
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Minutes of Proceedings 


Wednesday, September 8, 1976 
(38) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 2:37 
p.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Carter, Godfrey, 
Hicks, Lamontagne, Stanbury and Yuzyk. (7) 


In attendance: Mr. Philip J. Pocock, Director of Research 
and Mr. Jacques W. Ostiguy, Chief of Administration. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the Study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses were heard: 
From: Canadians for Health Research: 


Mrs. Patricia Harris, 

Member of the Coordinating Executive Committee, 
and National President, 

Canadian Rehabilitation Council. 


Biological Council of Canada: 


Dr. D. F. Mettrick, 
Chairman and Professor, 
Department of Zoology, 
University of Toronto; 


Dr. D. B. Walden, Past-President, 
Professor, Department of Plant Science, 
University of Western Ontario; 


Professor K. G. Davey, Chairman, 

Canadian Committee of University Biology Chairmen, 
Professor and Chairman of the Department of Biology, 
York University. 


The Canadian Biochemical Society: 


Dr. J. M. Neelin, Chairman and Professor, Department 
of Biology, 
Carleton University; 


Dr. David MacLennan, 

Professor at The Banting and Best Department of 
Medical Research, 

University of Toronto. 


On Motion by the Honourable Senator Carter, it was 
Agreed that the briefs presented by the Biological Council 
of Canada and the Canadian Biochemical Society be print- 
ed as appendices to this day’s Minutes of Proceedings and 
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Evidence. (See appendices Nos. “46” and “47”) 


Mrs. Harris, Dr. Mettrick and Dr. Neelin each made an 
introductory statement. The witnesses then answered 
questions put to them by Members of the Committee. 


At 5:57 p.m., the Committee adjourned until 9:30 a.m., 
Thursday, September 9, 1976. 


ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 
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Evidence 


Ottawa, Wednesday, September 8, 1976. 


The Special Committee of the Senate on Science Policy 
met this day at 2.37 p.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, we have three 
groups before us this afternoon: the Canadians for Health 
Research, the Biological Council of Canada, and the 
Canadian Biochemical Society. Representing the Canadi- 
ans for Health Research is Mrs. Patricia Harris, who is a 
member of the Coordinating Executive Committee and 
National President of the Canadian of the Canadian 
Rehabilitation Council. 


To represent the Biological Council of Canada we have 
Dr. D. F. Mettrick, Professor and Chairman of the Depart- 
ment of Zoology, University of Toronto. Dr. J. M. Neelin, 
Chairman of the Science Policy Committee of the Canadi- 
an Federation of Biological Societies and Professor and 
Chairman of the Department of Biology, Carleton Univer- 
sity, is here to represent both the Biological Council of 
Canada and the Canadian Biochemical Society. 


We have not received any special brief from the Canadi- 
ans for Health Research, but we have received briefs from 
both the Biological Council of Canada and the Canadian 
Biochemical Society. I would ask that these briefs be print- 
ed as appendices to today’s proceedings. Is it agreed? 


Senator Carter: I so move. 


Hon. Senators: Agreed. 


(For text of briefs see Appendices, p. 29) 


The Chairman: I will now ask each of the main repre- 
sentatives of the three groups to introduce their colleagues 
and to make their short opening statements. We will begin 
with Mrs. Harris. 


Mrs. Patricia Harris, Member of the Coordinating 
Executive Committee, National President, Canadian 
Rehabilitation Council: Thank you, Mr. Chairman. There 
is no one else from my group here and I should like to 
make it quite clear that I do not in any way represent 
members of the scientific community of medical research. I 
am one of those volunteer ladies who have been involved 
with a number of health oriented organizations, particular- 
ly specific disease oriented organizations, across Canada, 
and from that I have become involved subsequently with 
Canadians for Health Research. Therefore, if my paper 
does lack some of the more scientific terminology you have 
been hearing today, I hope you will understand. 


Senator Stanbury: It will be refreshing, perhaps. 


Mrs. Harris: Historically, the achievements of a society 
are remarked by gains in knowledge resulting in the solu- 
tion or control of obstacles. In all facets of human exist- 
ence, the hunger for knowledge and the response to chal- 
lenge are our measure for progress. It is doubtful whether 
any true criteria could be established to grade the results 
of the expertise of researchers in the myriad of sciences 
and technology existing today within highly developed 
societies. Who bothers to judge: The ability to produce 
astro turf for the players of games, or the intricacies of 
new procedures to facilitate hospital laboratory tests; the 
ability to land on the moon, or the use of teflon for 
artificial heart valves; the laser beam as an instrument of 
war, or the laser scalpel for accurate and safe repair of a 
detached retina? 


Emotionally, all of us can make distinctions of value. 
Economically, those distinctions may appear in a different 
light. The importance is more probably in the knowledge 
gained from each development. Certainly, some develop- 
ments have greater impact on larger numbers of people 
than do others—depending on geography, economics, and 
even politics. As children, many recall the mystery and 
horror of the quarantine sign nailed to the front door of a 
neighbour’s home, or our own. Our children have never 
seen such segregation. As children we knew that warts 
came from handling toads, or touching the hands of some- 
one who had handled toads. Our children know that a wart 
is a virus. As children, we knew that a home could be 
heated with fire—the burning of wood, coal, sawdust, peat, 
gas or oil, whichever was handy or affordable. Our chil- 
dren, growing up in the land of frozen food, microwave 
ovens, vitamin supplements and booster shots, see fuel as a 
commodity in great shortage. The optimists, and here I am 
inclined to believe in middle-age optimism, are more confi- 
dent that man’s ingenuity will overcome this problem too. 


CANADIANS FOR HEALTH RESEARCH developed 
from a threat to progress. We represent concerned 
individuals, both independently and under the aegis of 
voluntary and professional organizations involved in the 
delivery of health care, Our group originated as a result of 
the recent cut-backs in governmental support of research 
programmes, both basic and applied, in health sciences. 
While such cut-backs have since been modified, it is 
nonetheless our contention that the situation remains dis- 
quieting. The budgetary regressions in question served, in 
fact, to open the eyes of many to the absolute and relative 
position of Canada in the field of medical research. 


Detailed material has already been made available to 
substantiate our arguments and only the fundamentals 
will be presented at this hearing, subsequent questioning 
being invited. 


Research has benefits, both direct and _ indirect. 
Advances in knowledge attained by curious and thoughtful 
minds, obviously contribute directly to the welfare of the 
community, while the refusal of such invaluable investiga- 
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tors to take anything for granted prevents decline of medi- 
cal practice into dogmatic empiricism. Failure to support 
research must inevitably mean a loss of rare talent from 
the country or, short of that extreme, from research into 
practice. 


The concern of the public is manifest by the fact that 
volunteer health agencies have provided support increas- 
ing by an average of 15 per cent annually since 1971-72, 
during which period the budget of the Medical Research 
Council has declined by 10 per cent, with allowance made 
for inflation. Another comparison is that this decline 
occurred while the gross national product value, similarly 
adjusted, increased some 25 per cent. 


Although on a per capita basis Canada has a gross 
national product comparable with that of the United 
States, in 1975 our budget for medical research was less 
than 1/6th that of our neighbour, again on a per capita 
basis. While the private sector does provide a significant 20 
per cent of the funds available, the 80 per cent depended 
upon from government sources represents the dominant 
influence. 


In comparison with other countries of the developed 
world, Canada does not make a good showing in this 
regard, and yet several of the developing countries look to 
her for assistance. Canada ranks third in gross domestic 
product, behind the U.S.A. and Sweden, out of 27 richest 
countries, while she ranks seventh in support of research 
in general, behind the U.S.A., Netherlands, U.K., France, 
Germany and Japan, with net support continuing to 
decrease. It is not acceptable, for cogent reasons which 
have been defined, to take the attitude that we can leave 
research to others and benefit from their advances; such an 
attitude would be irresponsible because it fails, among 
other reasons, to take into account the contributions which 
Canadian scientists have made in the past. 


Research is not something that can be turned on and off 
like water from a tap. It takes time to recruit the necessary 
personnel—medical, scientific and technological; it takes 
more time for them to acquire the necessary experience 
and expertise. Once a trained person is lost from research, 
the loss is likely to be permanent. In this context, we ask 
you to consider the hard fact that, in the past 3 successive 
years, the number, in round figures, of MRC grant-holders 
has dropped from 1,500 through 1,200 to 1,000. This decline, 
symptomatic of what we should consider a national 
malady, must be reversed. We again thank the government 
for having increased the MRC budget by $2 million in 
mid-May, which allowed for some repairs to be made in the 
March grants competition. However, as this falls short of 
the $6.6 million “decrease” caused by the December 1975 
freeze on MRC’s budget, we urge the Government to pro- 
vide MRC with an additional immediate supplement of $4.6 
million. 


I will give you a quotation which I think could well have 
been the inspiration for the founding of Canadians for 
Health Research: 


Unless the societies of tomorrow want to suffer from 
a widening technological gap or to be dominated by 
technology, they will have to devote much more seri- 
ous and continuing attention to their overall science 
effort than they have done up to now... This vigilence 
is a responsibility that belongs to all individuals and 
groups. 


This is from the report of the Senate Special Committee on 
Science Policy, Vol. I, Chapter 1. 


Thank you. 


The Chairman: Thank you very much, Mrs. Harris. We 
have a problem this afternoon again in that the two other 
presentations which are about to follow represent a rather 
different area of interest and concern. I was wondering, 
since we have adjourned our meeting with the Medical 
Research Council because we did not have time this morn- 
ing properly to cover the ground insofar as the council was 
concerned, if you would be able to come back, as the 
council agreed to do, later in the year, possibly in Novem- 
ber, so that we might be in a better position at that time to 
deal with your statement and your area of concern. If that 
were to be done, we would concentrate on the two other 
organizations this afternoon. Would it represent a great 
inconvenience to you to come back to Ottawa? 


Mrs. Harris: No, it would be a pleasure. 


The Chairman: I do not want to speak for my col- 
leagues, but if we could concentrate this afternoon on the 
two other briefs, and postpone that of Mrs. Harris, it would 
be better. Senator Stanbury is free to ask questions of Mrs. 
Harris, of course, but since we have less than three hours, 
we should try to concentrate on the two others for this 
afternoon. 


Would you proceed with your opening, Dr. Mettrick? 


Dr. D. F. Mettrick, Professor and Chairman, Depart- 
ment of Zoology, University of Toronto, Biological 
Council of Canada: Mr. Chairman and honourable sena- 
tors, may I first introduce two colleagues who are with me 
this afternoon? First is Professor K. G. Davey, Chairman 
of the Canadian Committee of University Biology Chair- 
men and professor and chairman of the Department of 
Biology, York University. Next to him is Dr. D. B. Walden, 
past-president and professor, Department of Plant Science, 
University of Western Ontario, and past-president of the 
Biological Council of Canada. 


I would like to begin this presentation by briefly 
explaining our mandate to appear before you this 
afternoon. 


The Biological Council of Canada is one of two umbrel- 
la-like organizations, the other being the Canadian Federa- 
tion of Biological Societies. Together we represent some 20 
scientific societies and over 7,000 Canadian biologists. 


The Canadian Committee of University Biology Chair- 
men represents just under 100 university biology depart- 
ments which have a collective membership of over 2,000 
biologists. 


The inter-relationship between these organizations is 
shown by the fact that I myself, for example, am president 
of the Biological Council of Canada, chairman of the 
Department of Zoology, University of Toronto, and also 
represent the Canadian Society of Zoologists. My col- 
league, Dr. Neelin, on the other hand, is past-chairman of 
the Science Policy Committee of the CFBS, chairman of 
the Department of Biology, Carleton University and is also 
representing the Canadian Biochemical Society. 


As a group we can legitimately claim a broad mandate 
representing the various areas of biology from the health 
sciences to environmental biology. 


Mr. Chairman, the brief that the Biological Council of 
Canada submitted to you earlier this year was also sup- 
ported by letters from the CFBS and the CCUBC. It was a 
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wide-ranging brief and I do not intend to go over old 
ground by a detailed review of the contents of our submis- 
sion. Instead, I propose only to give this afternoon a broad 
review, and just comment on three particular points which 
were covered in the brief, namely, inflation as a tool of 
government science policy, the role of the government 
science laboratories and the role of Canadian universities. 


As Dean Larkin of the University of British Columbia 
recently observed, “I am sure there is a government policy 
for science in Canada, and if we could only find it we 
might understand it and be able to respond”. I share Dean 
Larkin’s dilemma, because from where we sit an explicit 
science policy is still strangely and disconcertingly absent. 


At a recent meeting, June 17, between Mr. Drury, Minis- 
ter of State for Science and Technology, and a small group 
representing university research administrators, scientists 
and social scientists, Mr. Drury expressly stated that it was 
the policy of the federal government to increase research 
by private enterprise, maintain the purchasing power of 
inhouse government research and to allow inflation to 
further erode the research support for the universities. 


Dr. Harold Harvey, in his recent paper published in 
Canadian Public Policy entitled “Inflation: A powerful 
tool in Government Science Policy,” concluded, on the 
basis of previous government action, that the federal gov- 
ernment was and had been deliberately using inflation to 
erode the strength of university-based research. I believe 
that Mr. Drury’s recent statement is the first time that this 
aspect of the government’s science policy has been publicly 
admitted. We should like to go on record that in our 
opinion the government should be able to document its 
fundamental dissatisfaction with such a major sector of 
Canada’s research potential as that carried out in our 
universities, before it so deliberately erodes and cuts uni- 
versity science in terms of real dollars. The universities 
have not received the justification to which they were 
entitled. 


Dr. Harvey has traced the initiation by Mr. Drury of this 
policy of erosion, if indeed something so negative can be 
called a policy, to the late 1960s, prior to the earlier reports 
of your committee, Mr. Chairman. 


I hope that the committee will accept the evidence pre- 
sented in the brief that this freezing and erosion in real 
dollars of university scientific research funding is unique 
to Canada, that the absolute level of spending for universi- 
ty research in Canada was and is not particularly high, and 
that in terms of both the total federal budget and GNP, 
government expenditures on research and development 
have been falling since 1969. It is perhaps worth noting 
that Maurice ]’Abbe, Chairman of the Canadian Associa- 
tion of University Research Administrators, recently docu- 
mented that the Canadian government does budget more 
heavily for R & D in the humanities than do the govern- 
ments of other countries, but I will leave that interesting 
aspect of federal research policy for another time. 


From the point of view of biology in Canada the thing 
that disturbs us most over the changes in science funding 
during the past 6-7 years is that the reductions in R & Din 
terms of GNP have been entirely at the expense of univer- 
sity-based research, and that there has been a concommi- 
tant continued increase in federal in-house R & D and in 
total federal science expenditures. Indeed, the early 1970s, 
when your committee, Mr. Chairman, was calling for a halt 
to federal expansion in research, instead saw the construc- 
tion and staffing of some of the largest federal science 
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laboratories, which, not by accident, were strongly biologi- 
cally orientated. The Freshwater Institute, Winnipeg, and 
the Canada Centre for Inland Waters, Burlington, are two 
good examples. 


Thus, as universities do less research, the federal govern- 
ment does more. What, Mr. Chairman, to use the vernacu- 
lar, is the rationale of robbing Peter to pay Paul when 
Peter was and is still perfectly capable of doing much of 
the work now carried out by Paul? This was not a case of 
directing research funds from basic research to applied 
projects. Basic research in government laboratories contin- 
ues to increase and is now nearly 20% of total intramural R 
& Din the natural sciences. 


We are not specifically arguing that the total expendi- 
tures by the federal government in the natural sciences are 
dangerously low. We are most strongly saying that the 
distribution of these funds between the sectors involved is 
irrational and is causing irreparable harm to university- 
based research in the sciences and in biology in particular. 


As far as biology is concerned the situation is further 
exacerbated by the very small contributions from the R & 
D budgets of the scientific federal departments to the 
university sector. The total budgets of the Departments of 
Agriculture, Environment, Energy, Mines and Resources 
are over $400 million of which only 1.5 per cent of $6 
million is spent in the university sector. In contrast 50 per 
cent of the $240 million budget of National Health and 
Welfare, the Medical Research Council, National Research 
Council and Supply and Services is spent in the university 
sector. We fail to see why university researchers in plant 
and animal sciences, forestry, environmental and popula- 
tion biology, to name just a few areas, cannot get support 
of any kind from Canada Agriculture or Environment, and 
have to seek aid from the NRC. 


When Dr. Kell of the NRC Division of Chemistry recent- 
ly wrote in Science Forum that the leadership in basic 
research in Canada will definitely move away from the 
universities to government research institutes, he was 
indeed describing one effect of the erosion of university- 
based research. He forgets to consider that the calibre of 
the leading Canadian researchers of the future will depend 
on the quality of their university training. This brings 
forth the question of whether your committee is going to 
recommend that the training of future Canadian scientists 
is also going to move to government laboratories. 


That is fundamentally what is at stake, the capacity of 
our university bioscientist to undertake first-class 
research, and in the process to fire the enthusiasm of 
undergraduate and graduate students and ensure that 
Canada has a cadre of young first-class trained researchers 
to staff our universities, government laboratories and our 
growing industrial research sector. 


It is our belief, as documented in the brief, that while 
continued strength in university research in the life 
sciences will be essential to Canada over the rest of this 
century, present government policies can result not only in 
a shortfall in trained personnel but that the training itself 
will be second-class and the product less than adequate. 


Since World War II, Canada, at considerable expense, 
and with the enthusiastic support of former federal gov- 
ernments, has built up a system of university and graduate 
schools that can match those found anywhere else in the 
world. What we are now witnessing is the completely 
irresponsible dismantlement of this system at the whim of 
the present federal government. 
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Mr. Chairman, you have our brief. You know who we are 
and whom we represent. If I have to sum up this matter in 
a nutshell, I would ask you and your committee this ques- 
tion: What do you want Canadian universities to become in 
the next few years? Thank you. 


The Chairman: Thank you very much. We will not 
answer that question this afternoon. 


Dr. J. M. Neelin, Chairman, Science Policy Committee, 
Canadian Federation of Biological Societies; Professor 
and Chairman, Department of Biology, Carleton Univer- 
sity: Mr. Chairman, honourable senators, we are grateful 
for this opportunity to present the views of Canada’s 
biochemists on the policies which will guide the govern- 
ment and the application of science in this country. Dr. 
Rose Sheinin, now past-president of the Canadian Bio- 
chemical Society, to whom your invitation was originally 
addressed, regrets that she could not attend this sitting of 
your committee. In her stead, Dr. MacLennan and I repre- 
sent the largest of the eight member societies of the 
Canadian Federation of Biological Societies, and we are 
both members of the Science Policy Committee of this 
organization. Dr. MacLennan is a professor in the Depart- 
ment of Medical Research at the University of Toronto, 
and I am in a biology department in the science faculty at 
Carleton University. Thus we may reflect the views of two 
constituencies of biologists, those whose research is sup- 
ported by the Medical Research Council, and those who 
depend primarily on the National Research Council. Less 
directly, we also represent a large number of biochemists 
in government, medical institutions and industry. 


The scope of biochemistry is defined for you in previous 
submissions. Let us only remind you that this interdiscipli- 
nary field applies the methods and concepts of chemistry 
and physics to the solution of biological problems at the 
molecular and cellular level. Much biochemical research 
would still be labelled “curiosity-oriented basic research.” 
However, most Canadian biochemists are mindful of the 
social context of their research, and we are eager to direct 
our curiosity toward achieving national goals in health, 
agriculture, forestry, and the environment. For example, 
basic research on the control of cell differentiation has an 
important bearing on the loss of such controls in cancer 
cells. The understanding of mechanisms for hormonal con- 
trol of plant growth aids in the selective eradication of 
undesirable species competing with food plants and reduc- 
ing crop yields. The perception of normal metabolism of 
food and production of energy helps in the rational design 
of diets. Even though biochemical studies have made great 
contributions to the betterment of the human condition, 
much more fundamental research will have to add to our 
present knowledge before the discipline can make its full 
contribution as a mission-oriented science. 


Futures Research. In your invitation to our society, you 
identified three areas of current concern to your commit- 
tee. In her reply, Dr. Sheinin addressed herself to these 
three topics, but perhaps we can clarify or elaborate on 
some points. 


Futures research is more the concern of demographers, 
economists and political scientists than of natural scien- 
tists who are accustomed to limiting their projections to 
the next point in an experiment. However, we would be 
relieved to know that our contribution to society was being 
designed in accord with a rational plan including expected 
populations, future health and food needs, ‘predicted 
resources, and stated cultural goals. 


The Canadian Biochemical Society welcomed many of 
this committee’s earlier recommendations. Unfortunately, 
some of these recommendations were never implemented 
and others have been eroded or diluted in practice. 


As far as we are aware, the federal government has not 
developed an overall plan for science and technology to 
which scientists and managers can adjust their aspirations 
and programs. Although the Canadian Institute for Scien- 
tific and Technical Information, housed at the National 
Research Council, now publishes annually a useful list of 
all research projects supported by federal agencies in uni- 
versities, no such compilation is offered for in-house 
research. This lack increases the risk of duplication, both 
among government laboratories, and between them and the 
private sector. Despite our positions in graduate and 
professional schools, we are unaware of any official projec- 
tion of manpower needs, other than a generally negative 
feedback from all sectors simultaneously. This wasteful 
and demoralizing process is perhaps the worst failure in 
governmental coordination of an important national 
resource in this generation. 


The national expenditure on research and development 
declined in relation to gross national product, rather than 
approaching the 2.5 per cent target recommended for 1980. 
Presumably this committee’s arbitrary recommendation 
that the national budget for basic research be limited to 10 
per cent of the total was predicated on the overall increase 
which never materialized. 


The Chairman: Not only presumably; it is certain that 
our proposal was based on that projection. 


Dr. Mettrick: Indeed, industrial research in biochemis- 
try has lost ground with the closing of several phar- 
maceutical research houses, while basic research has been 
allowed to shrink through the attrition of frozen or austere 
budgets. These problems are outlined in two documents, 
the booklet ‘Medical Research; The Immediate Need for 
Increased Funding,” published in 1974, and “Tomorrow’s 
Biology? a National Statement on Basic Biology in Canadi- 
an Universities,” published in 1976. 


For several years there has been only intermittent 
alleviation of the problems in research funding through 
the Medical Research Council. Each year its budget is cut 
below the minimum needed to fully utilize the research 
potential in our medical faculties. Each year the research 
community must be distracted from its proper concerns to 
alert its sympathizers in the public, and almost each year a 
responsive Health and Welfare Minister searches for a 
fraction of what is needed to hold the line. The erratic 
nature of such funding, the irreversible disruption of long- 
term projects, and the bleak prospects demoralize not only 
established scientists but especially the young people on 
whom our future capacities must depend. 


Next to the social sciences, this committee recommended 
that the life sciences be favoured in government’s priori- 
ties for support during the 1970s. “Tomorrow’s Biology” 
demonstrates that the opposite has happened—that in 
order to restore an average operating and equipment grant 
to 1969 levels of potential productivity, the National 
Research Council’s budgets for its four biology committees 
would have to be increased by $7 million rather than by 
the $700,000 which its 1976 budget permitted. The drastic 
economies forced once more on these committees means 
that biological research is operating at barely marginal 
levels in many institutions, and that it will take 36 years at 
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present rates before each current grantee can expect to 
acquire or replace a major piece of equipment. 


The Senate committee recommended that the federal 
government support the full costs of research in the uni- 
versities, but the opposite might be the unfortunate conse- 
quences of current renegotiations of the Fiscal Arrange- 
ments Act. Our association is on record as strongly in 
favour of a continued federal presence in higher education 
an university-based research. 


In our submission to the previous sittings of this com- 
mittee, the CBS advocated the maintenance of centres of 
basic research in federal laboratories. One such centre has 
produced Canada’s only living Nobel laureate, and such 
centres should be able to concentrate scientists from many 
disciplines on a single subject in a way which university 
departments find difficult. However, competitive mech- 
anisms must be devised to ensure the superior quality of 
such groups, and there is no reason why they need be 
concentrated in Ottawa. 


Some of the Senate committee’s recommendations con- 
cerning the training of research managers and the appoint- 
ment of science policy advisors has seemed to us more 
likely to add to the bureaucracy of science than the effi- 
cient scientific productivity. Even the creation of a minis- 
try for science has not raised the productivity of biochem- 
istry in government or private laboratories. 


The review of.science expenditures seems to be one role 
which the Ministry of State for Science and Technology 
has adopted with enthusiasm, but we feel perhaps in the 
negative sense of greeting submissions from scientists and 
their agencies with skepticism, if not suspicion. Aside from 
the standing Committee for Health, Welfare and Social 
Affairs, there is no official avenue by which scientific 
societies express their views directly to parliamentarians. 
The Senior Interministerial Committee for Science and 
Technology might be made accessible to the public, since 
so much scientific activity is conducted in private or pro- 
vincial institutions. Since the Research Councils have 
earned our confidence as well-informed and understanding 
advocates of Canada’s scientific needs, we would prefer to 
see the government’s relations with the scientific societies 
remain in their hands. We also feel that these agencies, 
cooperating with the appropriate societies, have a credit- 
able record in handling Canada’s international scientific 
relations, and we see little reason for gambling on a disrup- 
tive change. We have found the Science Council to be 
cooperative in collecting data and opinions and in making 
them available to the public. 


In closing, we should point again to one direct conse- 
quence of this committee’s initiatives five years ago. The 
Canadian Biochemical Society, like many of its sister 
societies, is now deeply involved in science policy through 
the Canadian Federation of Biological Societies, through 
SCITEC, and through collaboration with the Canadian 
Society for Clinical Investigation, the Biological Council 
of Canada, and several university-based organizations. 
This work must be done in the spare time of our members 
at the expense of their research or teaching, and the cost 
must be borne by the fees of the membership. Most of us 
feel that this is a small price to pay for the future of 
science in this developing country. 


Thank you. 


The Chairman: Thank you very much, Senator 


Stanbury? 


Senator Stanbury: Mr. Chairman, I am disappointed 
that you did not let Mrs. Harris and I have some fun, 
because I had prepared some interesting questions for her. 


The Chairman: It was not a decision I rendered, but it 
seems to me that we have so much to discuss with these 
two organizations that we should proceed with that and 
you can ask her a few questions perhaps. 


Senator Stanbury: As long as Mrs. Harris will be return- 
ing, we had better leave that until another occasion. How- 
ever, I had found the material that I had received in 
connection with the organization very interesting. I must 
say I would like to take the opportunity of congratulating 
the organizations and those who put it together, the volun- 
teer lady, as you say, and all the other volunteer people, 
both scientists and non-scientists. If there is one element 
that is needed in this whole picture, it seems to me it is the 
element that your organization can provide. I want to be 
sure that just because we are asking you more questions 
this afternoon you will not go away discouraged. I would 
like you to be encouraged. 


Mrs. Harris: Senator, perhaps if you would give me your 
questions I might return with some very good answers. 


Senator Stanbury: If it is going to be two or three 
months before we see you again, it might be a good idea for 
us, somehow or other, to review some of the statistics that 
you are using. I appreciate that statistics are difficult 
things to be sure about these days. However, the biggest 
difficulty I had, while there is no disagreement, I believe, 
between you and the committee as to the objectives which 
we all seek, was that I found many inconsistencies and 
doubtful areas in your statistics. It is a little unfortunate 
that the statistics are being distributed to the public in 
Canada without having been at least checked against what 
I believe to be more accurate statistics. 


The other point I wish to make and which perhaps is 
worth while making, even if we will not be discussing the 
matter in more detail, is that the expenditures of Canada 
in total health services, not just research but the delivery 
system also, are something like $9.6 billion this year and, if 
not the highest, they are amoung the highest in the world 
on a per capita basis. It struck me that while we are 
talking about how stingy the Canadian government, or the 
Canadian people through their government, may be with 
respect to research, we should also recognize that we have 
the highest expenditure per capita in education in the 
world. Apparently, we have very close to the highest ex- 
penditure in health care in the world per capita, and the 
question seems to be not so much as to the total expendi- 
ture, or stinginess in terms of expenditure, but a question 
of priorities in terms of distribution of that money. Where 
should it be spent? Should it be spent in delivery systems 
or in research systems. 


I was going to suggest to you that you thought we were 
using a horse-drawn Cadillac, or that the research element 
was really the machinery that made the thing go and that 
while we are riding in a Cadillac as far as health care is 
concerned we are having it horse-drawn. 


The Chairman: In terms of money spent. 
Senator Stanbury: In terms of money spent on research. 


Mrs. Harris: I have to answer that from my viewpoint as 
a housewife. I spend a great deal for a loaf of bread in 
Canada; I do not necessarily eat the best bread in the 
world. If you are going to suggest that because Canada 
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spends such a large amount of money on its entire health 
care system that, therefore, there is something wrong with 
the figures I have presented— 


Senator Stanbury: No, that is not the same basis— 


Mrs. Harris: I just do not think that you can suggest that 
by spending a lot of money it is being spent wisely. This is 
our contention. 


Senator Stanbury: If I may, Mrs. Harris, my point was 
not to suggest that we were spending it wisely or unwisely; 
I was saying that your organization is principally con- 
cerned about, as I read your material, the amount of money 
that is being spent, or not being spent, on medical research 
in Canada. As I understand it, a great deal of money is 
being spent in total on health services, and the question 
seems to be for the Canadian people to decide how much of 
that is to be devoted to the health delivery system and how 
much should be preserved for the research element of 
health care. 


Mrs. Harris: I would agree with your statement. I do not 
know that we are even spending enough on our total 
health care system. I have only heard criticisms of the 
amount of money that is spent coming from the political 
world and some members of the press. I have heard very 
few people who are recipients of the health care system, or 
very few voters, complaining about the amount of their tax 
dollars that goes into the health care system, if you want to 
call it a health care system. 


The Chairman: Before we conclude on this perhaps we 
should tell Mrs. Harris that we had a discussion this 
morning with the Medical Research Council and with the 
Association of Medical Colleges of Canada. Mrs. Harris, 
you might wish to look at the proceedings from this morn- 
ing when you come back. Perhaps you will have another 
good opening statement at the end of October or the begin- 
ning of November. 


Senator Bell: Before we lose Mrs. Harris for this After- 
noon, Mr. Chairman, may I ask her if she would agree with 
me that since we were spending .7 per cent of the total 
health and welfare budget on medical research grants until 
her association came along, and then it was boosted to 
something a little higher but still under 1 per cent, that the 
more research that is done the less costly the whole system 
will be because there will be so many more improvements 
and there will be no need for the expensive type of health 
care delivery we have now. Would you agree with that? 


Mrs. Harris: I would certainly agree that any effort 
made to improve anything is bound to pay off at the other 
end. 


Senator Bell: It is an investment, not an expenditure. 


Mrs. Harris: It is an investment which we cannot poss- 
ibly afford to ignore. 


Senator Stanbury: Dr. Mettrick, perhaps we might 
begin with the brief of the Biological Council of Canada. I 
should like to go through the brief. I will start first with 
the summary, and that may have the effect of shortening 
some of the questions and answers later on. 


It seems to me that your brief exemplifies the whole 
problem we are having at the present time, particularly in 
the last sentence of your first paragraph where you say 
that “Biology is the one science Canada can least afford to 
neglect.” Of course, if we are to listen to the other 


representations before us, that should read “Biology is the 
one science Canada can least afford to neglect, except for 
all the others.” 


I wonder if you can expand on that. I appreciate you 
have given us some of the areas where we need biological 
research very greatly. But would you expand on your 
feeling that biology is the one science Canada can least 
afford to neglect. 


Dr. Mettrick: There is a misunderstanding based on 
semantics, I believe. I am using “biology” here in the 
broader sense. I consider health sciences to be the applied 
side of biology, exactly as forestry, marine biology, 
entomology, and so on, are. I admit that some of those are 
much more important than others, and if one wants to take 
the major ones, in my opinion if you are subdividing 
biology you would certainly have the health sciences, 
agriculture, fisheries, as the major ones and perhaps fores- 
try as another, although forestry again can be a subdivi- 
sion of agriculture. There are so many interlinkings be- 
tween them, you see. That interlinking is even brought 
home by the people who are here before you today. 


As I said in the brief I presented, we are all inter-related 
and what I would like to try to get across is the fact that 
biology is a closely inter-related science. Advances in one 
area can very rapidly be applied elsewhere. 


To take a good example, Dr. Copp at the University of 
British Columbia, as you probably know, discovered the 
new hormone calcitonin early in the 1960s. That discovery 
and the work which has led now to the production, on a 
commercial scale, of this hormone, which will be made in 
Canada, was done using salmon and in close collaboration 
with Dr. Howe, who was then head of the Department of 
Zoology at the University of British Columbia. That just 
illustrates again the close interaction between different 
areas of biology, which may result in breakthroughs in 
perhaps the most unexpected areas. 


I do not think we can loose sight of this. That is why it 
should be stressed that it is illogical to single out one 
sector of biology and spend a large amount of funds in that 
area trying to solve a particular disease or make a break- 
through in the production of some new crop or something, 
because the particular piece of knowledge which you may 
require in order to make that breakthrough may very well 
come from an entirely different area of biology. 


Senator Stanbury: That makes it difficult to choose 
priorities and to set objectives and do all of the things that 
other people have been telling us we must do. 


Dr. Mettrick: Yes. 


Senator Stanbury: In other words, what you are saying 
is that we need the broad spectrum of research, even if it is 
not mission-oriented, which is the term frequently used. 


Dr. Mettrick: We do also accept, of course, that Canada, 
recognizing that much medical research has to be done in 
close proximity to universities, hospitals and teaching 
schools, has contracted out a large percentage of total 
health science research to the university sector. The 
amount of in-house federal research in the health sciences 
is relatively small in comparison to the research done in 
the university sector. This is not the case in other areas of 
biology. In agriculture, for example, the major expenditure 
is through the Canada Agriculture, and Environment 
Canada again has a very large research and development 
budget. Even in the National Research Council it is rough- 
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ly about a 40/60 break between the universities on the one 
hand and the in-house NRC budgets on the other. 


So the health sciences are unique in that aspect. But they 
do not have a strong federal in-house research program, as 
do other areas of the biological sciences. 


Senator Stanbury: That is an important distinction. You 
have mentioned on several occasions both in your brief and 
in your initial statement the growth of the in-house, 
intramural or whatever you want to call it, services in 
biological research in government agencies, and the dis- 
tinction seems to be that in the medical field in Canada the 
whole area of medical research has developed in the uni- 
versities and university hospitals without the development 
of national research institutes, whereas in the biological 
field it has been developing in the universities «7d then 
there has been an explosion of need for rese ind an 
explosion of knowledge and information and an explosion 
of problems, which, I suppose, have been loaded onto the 
government. I wonder whether you might comment on my 
concept of this? It seems to me that the government people 
have had the problems come upon them and they have not 
found the universities adequate to their needs, in the short 
term at least, and have therefore turned inward and have 
developed their own intramural capacity to deal with these 
problems. Is that what seems to have happened? 


Dr. Mettrick: Well, you are describing what has hap- 
pened, but, with respect to the reasons for it happening, I 
would not entirely agree with that. I personally think that 
the universities were given a proper chance to demonstrate 
that, together with developing research in government 
laboratories, there could be what I would term a synergis- 
tic association. I think if Canada had to do it all over again 
we would, for the money invested, have got a better return 
for it if we had developed research in government 
laboratories and in the universities in a closer parallel. 


One idea, for example, which has not really been tried in 
Canada, although it has been successfully used in a 
number of other countries, is that if you identify a particu- 
lar program—let us take, for example, some area of envi- 
ronmental biology involving a question which needed 
answering—rather than set up a new section or even build 
an entirely new laboratory somewhere, on some federal 
property entirely, as an in-house setup, it would have been 
better to have considered the possibility of siting some of 
these centers or institutes in close association with the 
universities. One good example of this is Agriculture 
Canada. They have done this. You frequently find that 
where there is an agriculture faculty, Agriculture Canada 
has its own laboratory on campus, and there is quite an 
exchange between them. You can go even further, of 
course, and have them housed in the same building, espe- 
cially if it is a small section. The interchange that this will 
allow, bringing, shall we say, the more applied research 
being done in the government-sponsored laboratory into 
contact with the work being done in the university, would 
permit any advance in the university sector to be trans- 
ferred immediately and built into the other program. At 
the moment, of course, there is always this hiatus between 
publication and knowledge getting around through meet- 
ings, and so on. 


In this regard I would just make the comment that the 
BCC, on behalf of the many government biologists which 
we represent, was very disturbed earlier this year at the 
reduction in the flexibility of allowing government biolo- 
gists to attend scientific meetings across the country, and 
fully participate in this exchange of scientific information 


which they can then take straight back and apply in their 
own work. 


Senator Stanbury: When did that take place? 


Dr. Mettrick: This came out at the same time as the 
freeze—the deep freeze. 


The Chairman: Do you have any idea of the total federal 
budget that is devoted to biological research? 


Dr. Mettrick: I do not have the information in front of 
me. There is a figure in that table there. 


The Chairman: Only for extramural funding. 


Dr. Mettrick: No, there is an intramural figure as well, 
and the university sector has a percentage of it. 


Senator Stanbury: There is nothing here for intramural 
research. It is the natural sciences that are mentioned. 


Dr. Neelin: There are some figures in this publication, 
“Tomorrow’s Biology.” They are not quite up to date, since 
they are for 1974-75. About $105 million was allocated for 
applied bio-science, agriculture, forestry and fisheries, 
intramurally. Only about $2.3 million was allocated for 
medical science, and something in the order of $50 million- 
odd extramurally. These figures are taken from a MOSST 
report on federal and scientific resources, 1973-75. 


Senator Godfrey: Why are so many of these laboratories 
located in Ottawa? Do researchers like living in Ottawa, or 
is it empire building, or is there some advantage in being 
in Ottawa rather than scattered across the country? 


The Chairman: Do you mean why are the new govern- 
ment !aboratories going in here? 


Senator Godfrey: Exactly. 


Dr. Mettrick: They are not all going in here. The two I 
mentioned in biology are outside. I do not know the 
answer. I would not like to second guess the ministers 
involved. There is a saying, you know, “Out of sight, out of 
mind.” I think it would be to Canada’s benefit to have 
them spread around the country. It would strengthen dif- 
ferent regions of the country, because it would build up 
research potential and expertise there. It is not a good 
thing, really, to have such a strong concentration of scien- 
tific activities in one city. 


Senator Hicks: On the other hand, you cannot deny that 
where there are concentrations of scientists they contrib- 
ute to one another, and that you cannot really do first-class 
work in isolation. That does not mean that you must have 
only one centre, of course, and it ought to be pointed out 
that we do have other major centers in Canada, and other 
conglomerations of research in institutions, and so on, in 
Montreal, for example, and even in Halifax, which com- 
pares very well. 


Senator Godfrey: Federal research, you mean? 


Senator Hicks: There are conglomerations, including 
some federal work. For example, the National Research 
Council has an Atlantic Research Laboratory on the 
campus of my university, which works extremely well. It 
enables the scientists there to have university appoint- 
ments and have graduate students to assist them in their 
work. They get the best of both worlds. 


Dr. Mettrick: That is a good example of this synergistic 
type of situation that I referred to. 
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The Chairman: If we exclude the Medical Research 
Council, and the National Research Council grants for 
biology, it would be interesting to have figures illustrating 
the relationship between intramural and extramural work 
in terms of federal funding. I am sure that there is a little 
extramural funding from agriculture. There is very little 
from environment. 


Dr. Mettrick: The figure given in the brief was $600,000. 
I believe another half million has since been added to that, 
but out of a budget of $90 million, to be spending about one 
per cent, when agriculture is such a major component of 
our economy, I think, really, is verging on the criminal. In 
a recent release from the Science Council on Population 
and Immigration we have been looking at the potential of 
Canada to grow in numbers of people, and looking at the 
food that is going to be available, and agriculture is going 
to be critical in supplying the food for not only our own 
people but for export overseas. 


Senator Stanbury: I would like to follow up just a little 
more in this area, if I may, because there seems to me to be 
an important attitude problem, and I am wondering how 
we can correct it. 


You say that it would have been better, as the govern- 
ment found it necessary to pay a greater amount of atten- 
tion to the biological field, had they done it in conjunction 
with the universities, by putting their labs on the universi- 
ty grounds or in some such way. It appears, however, that 
that was not a decision made in government, and that 
probably the increased expenditures in-house in govern- 
ment to provide this biological research were part of the 
reason for the pressures to reduce other expenditures on 
biological research. As evidence of that kind of attitude I 
would like to repeat something that was said by Mr. Shaw 
yesterday as President of the Engineering Institute of 
Canada, when he was talking about the “make or buy” 
policy. This was in the course of his opening statement. 
What he said really was that we should find out where our 
strengths are and that we should build on them, and that 
where there is an industry or an institution or an element 
of our society that has built up a strength and can handle 
something, the government should let them handle it, and 
where we do not have such strength, the government 
should do so. The distinction between make and buy is that 
if the government does it itself, that is the “make” side of 
the policy. If it should go out to the universities or to 
industry, that is the “buy” kind of policy. You are putting 
it out somewhere else. 


I just noted some of the things he said that should be 
made by government. The work should be done by govern- 
ment itself. He says to make research in meteorology, 
marine geology, wildlife, environmental protection and 
satellite systems. He goes on and says to buy research in 
industries which supply or support our great resource 
industries, and so on. There are some forests not yet con- 
sidered economic by industry, so make the research that is 
necessary to develop those forests. To stop the frightening 
slide in fish population, make. In other words, he is saying 
that the government should do that themselves. This is an 
outstanding Canadian and a former Deputy Minister of the 
Department as perhaps the Deputy Minister of the Envi- 
ronment. It appears from his evidence yesterday that he 
really did not see, as perhaps the Deputy Minister of the 
Environment, the possibility of buying from the universi- 
ties the kind of things that were necessary to deal with 
such major problems as the Great Lakes, the Mackenzie 
Valley, Athabasca, Okanagan, James Bay and the Beaufort 


Sea. It seems to me the government people, right or wrong, 
did not see the universities as being capable of supplying 
the services that they needed at that time, and therefore 
they went ahead and made them. If that was wrong, is it 
too late to correct that now? What is your comment on 
that? 


Dr. Mettrick: There are some areas where the expenses 
of carrying out first-class research are so high that you 
have to have government involvement. Marine services are 
probably a good example because of the costs of running 
ocean-going research vessels. 


I could ask Dr. Walden, a professor of plant genetics, to 
answer in relation to agriculture and forestry. He may 
have some pertinent comments on that. 


Dr. D. B. Walden, Past-President and Professor, 
Department of Plant Science, University of Western 
Ontario: I am quite hesitant to respond. In a sense the 
examples which you have cited are lacking in specifics. It 
is hard to talk in such general terms, yet give a specific 
response. The general point I see in issue about going back 
to who made the decision about who would do the work is 
found in an earlier comment you made about attitude. In 
the last few years we have detected some changes in 
attitude where there are some haves and have-nots. At the 
present time in some of the university sector the attitude is 
emerging that we are now representing the have-nots. 
They do not have the funds to carry out the research 
which, if given a chance, they might do equally well, 
perhaps even better. Certainly, the record of university 
investigators in plant biology is one of the strong points of 
Canadian biological science. That is well known through- 
out the world. I suspect it will continue to be first class if 
it is fully supported, but it is going to need more of a share 
than it has at the present time. But if it continues that 
moneys will be allocated percentagewise to the other areas 
of laboratories, we are not going to hold the university in 
this esteem nor are we going to be able to hold them 
responsible for problems which accrue 10 years from now 
in the plant area. I am sure this is true in other areas. We 
need 10 to 15 years lead time. From identification of the 
problem, it may be 10 to 15 years before a solution can be 
found. Take wheat, for example—and this could apply to 
corn, tobacco and several other major crops—we may be 
working today on problems that may not surface until 1980 
or possibly the 199s. If we do not give you assistance to 
manage it in the field now, it cannnot possibly be available 
for the farmer in 10 or 15 years time. This lead time is a 
very important issue when one is dealing with living sys- 
tems. It is very difficult to be specific, unless you pose 
specific problems to me. 


Senator Stanbury: I felt it was interesting the way the 
medical research development used the universities, and 
biological development apparently did not use the univer- 
sities. It seemed to me there was some judgment some- 
where that universities were not adequate for the job of 
biological research, whereas they were adequate for the job 
of medical research. 


Dr. Mettrick: One could draw that conclusion from what 
has happened. I have not heard anyone argue against the 
quality of medical research in this country, nor have I 
heard anyone argue against the quality of biological 
research in the broad sense. I think it is a case of the 
university not being given a real chance to participate as 
fully as they might have in the types of examples you have 
mentioned. 
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The Chairman: Perhaps an explanation might be that 
the Department of Agriculture is an older department than 
is Health and Welfare. 


Dr. Neelin: Since I represent the society that in fact 
represents biologists on both sides, the medical and the 
basic biological side, perhaps I could comment on that. 


Senator Stanbury: I was just going to suggest that Dr. 
Neelin might feel free to join in this because so much of 
the subject matter is the same. 


Dr. Neelin: In this instance I just wanted to point out 
that the Medical Research Council was not broken away 
from the National Research Council until just after the 
Second World War. My point is that university research 
potential was built up by the National Research Council 
during the war, primarily, whereas the Department of 
Agriculture’s Central Experimental Farm dates back to the 
nineteenth century. I am sure at that time the universities 
were not capable of supplying the research output that 
they could in the medical field when the MRC was created. 


Senator Stanbury: What you are saying now is that we 


‘are going to lose the excellence of the universities unless 


we begin to make much greater use of them. 
Dr. Neelin: Exactly. 


Senator Stanbury: One of the objections that you have 
about the intramural work is that the peer valuation 
system operates in the extramural work but does ‘not prop- 
erly operate in the intramural work. Can you elaborate? Is 
there no check on the work that is done intramurally by 
scientists in the areas that you are particularly involved 
in? 


Dr. Mettrick: Within any laboratory the director has the 
final say as to whether a particular project goes or not. 
However, it is not the same today. It is the rigour of 
scrutiny about the project, designing the experimentation 
and making sure that the background knowledge is fully 
understood, and you really have already done considerable 
preliminary work, shall we say, to ensure maximization of 
research of monies. Sometimes this is not done so carefully 
in government laboratories as it is in the case of university 
research. In the first place, in university research, in order 
to obtain a grant to carry out the work the applicant 
proposes to do, he has to prepare a grant submission. This 
may be a very detailed, complex document, particularly in 
the Medical Research Council field, but less so in the NRC 
field. Even there, however, the grants are becoming much 
more detailed and specific, and now reviewing committees 
are looking at previous publications of the applicant, judg- 
ing the value of the work which the applicant has done 
beforehand, using that, if you like, as an identifier of the 
research potential of the applicant. This factor is widely 
used in the university grants program, both by NRC and 
MRC, in determining whether the applicant is likely to be 
able to carry out a certain project. However, those in 
government laboratories, having so many staff, do not have 
this option. 


Senator Stanbury: I am under the impression that there 
are, in relation to some departments in research areas, 
what I might call civilian advisory groups, people who are 
in fact peers and who examine what is being done. I 
wonder whether that pertains in the particular areas doing 
biological research. 


The Chairman: There is a definite proposal later in the 
brief in this connection. I wonder, Senator Stanbury, if we 
could leave the summary and proceed to the main part of 
the brief, following our general procedure of going more of 
less page by page. 


Senator Stanbury: We can do that. I was hoping to cover 
the main points by simply taking the questions out of the 
summary. 


The Chairman: Apparently we did not have the same 
approach. I have questions related to the various pages of 
the brief. 


Senator Hicks: Before we leave the summary, may I be 
rash enough to interrupt and underline point 6 in the 
summary? It really advances many of the questions which 
we discuss when it comes to trying to evaluate the func- 
tion of a university in relation to research, because we 
cannot separate teaching from research if it is to be first 
class. 


The Chairman: We will recognize your conflict of inter- 
est, senator. 


Senator Hicks: That does not gainsay the truth of the 
statement, which was not my statement. 


Senator Lang: It may not gainsay it, but cloud it. 


Senator Stanbury: I have covered most of my questions 
in the first section or two. If you have questions further 
along, I might supplement those. 


The Chairman: Are there questions with respect to the 
introduction? 


Senator Stanbury: The only point I was going to make, 
and it is just an elaboration of what we have already 
discussed, is that most of these special areas in paragraphs 
(a), (b), (ce), (d), (e) and so on, through pages 6 aval Wi. 
seem to be areas in which the government has decided to 
make its own research rather than hire it or buy it. 


The Chairman: You say on page 6: 


Currently, we do not have sufficient data on the frag- 
ile eco-systems of the North to be able to provide for 
the peaceful co-existence of Canada’s native people 
and the proposed technological developments. 


How do you account for that? I do not doubt the veracity of 
the statement, but how do you account for this explana- 
tion? Is it because the university researchers were not 
really interested in this type of research, or that the gov- 
ernment did not devote sufficient funds to this? 


Dr. Mettrick: The inter-university researchers were cer- 
tainly vey interested in this. I have members of my own 
department who have done a lot of work here and in 
earlier times. However, the government’s own figures are 
that it now costs in excess of $100,000 per man-year to put 
someone in the North to carry out field work. There is no 
one in universities getting a research grant of sufficient 
size to enable him to work under such conditions. 


The Chairman: Who is responsible in the federal gov- 
ernment structure for the funding of this? 


Dr. Mettrick: I am referring to the situation where there 
is funding by the National Research Council. They just do 
not give that size of grant. 
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The Chairman: But there are other federal agencies 
which could support this. 


Dr. Mettrick: The Department of the Environment is 
primarily concerned. 


The Chairman: Or the Department of Indian Affairs 
and Northern Development. 


Dr. Mettrick: That is right. 


The Chairman: Have you made representations to 
them? 


Dr. Mettrick: I have not specifically, but I know 
researchers who were interested in carrying out work in 
this area who have done so. The problem is really that of 
combining the university responsibilities with the research 
function. This extent of travel really cuts it down to 
something which one could only do on a sabbatical year, or 
something of that nature. 


The Chairman: You are really pointing up a very impor- 
tant problem and perhaps it is too late to interfere with all 
these projects. But has your council made representations 
to the department to get more research in the universities 
in this field? 


Dr. Mettrick: Not specifically, no. 


The Chairman: So you complain to us, but not to the 
government. 


Dr. Mettrick: Well, I am complaining; I am just pointing 
out to you, sir, a fact. 


The Chairman: Then, in the following paragraph you 
say: 
By the year 2000, with no new food-producing poten- 
tial, we shall be a food-importing country... 


Are you sure about this? 


Dr. Mettrick: Well, this was the information that was 
given at the Rome WHO representatives there. In terms of 
the potential which we have in new food-producing, recent 
correspondence in the news media seems to suggest that 
we probably have a 25 per cent potential to increase cur- 
rent yields, using second-class farming land. 


The Chairman: When representatives of the Depart- 
ment of Agriculture appeared before us, they were not 
worried at all by this very serious limitation which you 
envisage. 


Dr. Mettrick: Dr. Walden is a specialist, particularly in 
corn genetics and higher yields and improved crop produc- 
tion, so that question is right in his field. 


The Chairman: Would you agree with this statement, 
Dr. Walden? 


Dr. Walden: The statement in the brief is qualified by 
the word “potential”. 


The Chairman: Yes, that is the question I ask: Is this 
true, that by the year 2000 we will not have a new food- 
producing potential in Canada? 


Dr. Walden: No, that is not the point, sir. If we cannot 
develop in the next 25 years these new potentials, we will 
be in the situation that the brief states. If we continue to 
carry on the basic research we are doing now, I have 
considerable faith that we will develop new potentials 


which will not bring us to the devastating state in that 25 
years in which we would be in the absence of developing 
this potential. As I said before, the lead time in developing 
these potentials in food production areas is at least 15 
years and sometimes 20 years. The point is that we must be 
carrying on the research today in order to achieve this by 
1990. 


The Chairman: As we proceed, of course, members of 
the committee are free to ask questions. I have nothing 
further to ask with respect to pages 6 and 7. However, I 
still maintain the Environment Canada and Agriculture 
Canada—Environment Canada including fisheries anf 
forestry—have quite large budgets in agricultural 
research. I wonder if this kind of money now is put to the 
optimum use in relation to the problems you suggest. 


Dr. Walden: May I respond by referring to table 1, at 
page 14 in this document, because there you will find the 
amount of extramural money for 1974. I would agree with 
you that they are very small sums, and I can assure you 
that many of my colleagues have in fact applied to Envi- 
ronment Canada and to Agriculture Canada, and they 
might have been turned down completely or given what I 
would call token awards. I also agree with you that there is 
considerable money there which hopefully will be made 
available to university-based researchers. 


The Chairman: This has been on the basis of an 
individual approach to these departments. 


Dr. Walden: That is correct. 


The Chairman: What about your national associations. 
Have they made representations to these departments? 


Dr. Neelin: In Tomorrow’s Biology, a copy of which you 
have just been given, recommendation no. 4 is: “Govern- 
ment departments should provide increased support for 
extramural biological research which has relevance to 
their particular missions.” Even though, when this docu- 
ment was released in April, we had representatives of the 
biologically oriented ministries, there was no response to 
this recommendation. Perhaps, though, in the past we have 
been remises by being too passive and waiting for grant 
programs to be set up to which we could apply, rather than 
demanding a program be set up. We have waited for the 
initiative to come from the official side, but I think we 
have learned our lesson now and we are becoming more 
active. 


The Chairman: This magazine has just been issued. Did 
your association ask for interviews with the director of the 
Agricultural Research Branch, for instance, in order to 
discuss the conclusions of this study? 


Dr. Neelin: Not other than in a group of about this size. 
Dr. Migicovsky was present, but we have not asked for: 
private interviews with him and not with Environment, as 
far as I know. 


Senator Stanbury: What you need is “Canadians for 
Biological Research.” 


The Chairman: We have some comments waiting for us 
now. 


Dr. Walden: I just want to point out that Dr. Migicovsky 
and others received a draft of Tomorrow’s Biology six 
months before it was released, and I, for one, did discuss it 
with him. So there has been that much additional lead 
time. 
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The Chairman: What was the response? 


Dr. Walden: On agriculture? They were pleased that the 
recent supplementary award of some half a million dollars, 
which would now be eight months ago, was going to be put 
into the grants and scholarship area. In fact it has been. 
The awards from agricultural university-based research 
went from approximately $3,500 a year ago to $5,000 on the 
average grant now. 


The Chairman: But when he was before us he told us 
that if there were more money going to industry or to 
universities because of budgetry restraints he would have 
to fire his own researchers and he could not do that. How 
do you overcome that difficulty? 


Dr. Walden: I think it is not just agriculture that has 
this difficulty. For instance, NRC received about $2.4 mil- 
lion in addition to its normal allocation recently, and it 
would be my understanding that almost all of that went to 
cover the increased costs of salaries of government work- 
ers. In fact, in terms of research I do not think there was 
an extra dollar allocated. 


The Chairman: We have built up gradually. By the 
so-called “hidden policy” that we describe in our Volume I, 
we have built up empires and now we cannot destroy them, 
because of job security. 


Professor K. G. Davey, Chairman, Canadian Commit- 
tee of University Biology Chairmen, Professor and 
Chairman of the Department of Biology, York Universi- 
ty: Mr. Chairman, the point I was going to make was that 
many of the ministries have received not only Tomorrow’s 
Biology but copies of its predecessor documents. This is not 
a recent phenomenon. These recommendations have been 
put forward for at least three years to my certain knowl- 
edge. We may not have dealt directly with the senior 
officials at the research level, but we certainly pressed our 
views vociferously with the relevant ministers. 


The Chairman: I, for instance, have received a consider- 
able number of letters from biologists complaining about 
the in-house versus the extramural activities. More specifi- 
cally it has been in relation to NRC. I put the question and 
some of those letters—there was quite a pile—to Dr. 
Schneider, President of NRC, when he was before this 
committee. In answer to all of those interesting letters 
which I had received from biologists, he quoted to us a 
Science Council publication in which the Science Council 
said and I quote: “In the opinion of the Science Council the 
biological laboratories of NRC can best contribute to the 
national effort in science and technology by continuing to 
develop their interests along the lines that now seem to be 
apparent.” 


If the advice of the Science Council is being followed by 
NRC, I doubt that you will succeed in getting much more 
research funded by NRC in universities. I should like to 
know to what extent the Science Council publication is 
supported by your associations. 


Dr. Mettrick: In general terms, I think that the Science 
Council document is well supported. Like all documents it 
has perhaps some specific recommendations we could not 
agree with. 


The Chairman: But you say in your brief that if 10 per 
cent of NRC’s intramural activities were to be transferred 
to universities it would mean an increase of 100 per cent in 
the support of universities. 


Dr. Mettrick: I just gave that as an example of the 
disparity in weighting. 


The Chairman: It was not an expression of envy? 


Dr. Mettrick: No. Last year in my own department we 
had a 10 per cent cut in our budget. We survived. I am not 
suggesting that the NRC in-house should take a 10 per cent 
cut and expect to survive, but I was just ready to indicate 
the relative strengths. 


The Chairman: I thought that the whole impact or 
import of your brief was to say that there is too much 
in-house. When we come to a specific case, however, you 
say, “Let them go on with in-house activities.” 


Dr. Mettrick: Mr. Chairman, until there is an explicit 
science policy for Canada— 


The Chairman: But this is explicit. This is a very specif- 
ic issue and this is the only way we will make progress. If 
at some stage you have the courage of your views and you 
come before us and you say, “Well, there is too much 
in-house there and we want to have it.” 


Dr. Mettrick: I am talking about the relative weighting. 
I am not suggesting that you in fact take money from a 
government laboratory and give it to a university depart- 
ment. What I am saying is that the growth over the last 
few years has resulted in one far outstripping the other, 
and whereas in the past, seven or eight years ago, they 
were in fact on a par, there has been a loss by the 
universities. 


The Chairman: When you say that one has outgrown 
the other there is an implicit judgment there that there 
was a bad distribution of funds in favour of intramural 
activities. 


Dr. Mettrick: No, because a large percentage of that 
growth has been due to inflation, and the fact that the 
government intramural laboratories have needed large 
increases both for salaries and for the sophistication factor 
of equipment and developments there which have been 
denied to the university sector. What would have been the 
logical, successful policy over these years is that both 
would have grown together so that we would then be in a 
situation of healthy, viable research in our universities and 
in government laboratories. 


The Chairman: So you are not really arguing for the 
transfer of research activities from government laborato- 
ries to universities. You just want to have increased 
budgets. 


Dr. Mettrick: Well, what I am saying is that without a 
specific science policy set by the government I do not think 
any of us can decide what should be the size of the total 
science budget of this country. Until we have that figure, 
we cannot talk about the division of that fund in different 
sectors contributing to science. 


The Chairman: But you are quite satisfied about the 
present distribution. 


Dr. Mettrick: No. 
The Chairman: Well, that is what you said. 


Dr. Mettrick: The ratio of the research support in uni- 
versities and in the government is not conducive to health 
research at universities. 
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The Chairman: I am sorry that I do not have the letters 
I received from some of your members, but they claim that 
there was too much research being done in NRC as com- 
pared with the universities. I put those views to the Presi- 
dent of NRC. He came back and quoted the publication of 
the Science Council, which says the contrary, and now 
here you are, president of the association, saying that the 
Science Council is right, and your membership is wrong. 


Dr. Mettrick: If I were speaking to you, or writing to 
you, as an individual, I would not argue that the moneys 
spent in the National Research Council are being misspent 
at all. That is one area where there is first-class work being 
done. 


The Chairman: J am not going to pursue this any fur- 
ther, but it appears we will be able to discard all the letters 
we have received. 


Senator Lang: Could work of equal standard be done in 
the universities? 


Dr. Mettrick: Yes, in many areas, given the financial 
support which the NRC has been able to put into certain 
laboratories. 


Senator Lang: In other words, it could be done just as 
well outside NRC as it could inside. 


Dr. Mettrick: In certain cases, yes. It is a related fact 
that Canada’s only Nobel Prize was won by a scientist 
working in a laboratory which has been strongly supported 
and built up by the NRC over a period of many years. 


Senator Bell: Mr. Chairman, would it perhaps be an 
indication of where this policy, or lack of it, is taking us if 
we ask ourselves how we are going to man the laboratories 
of the National Research Council if we are not able to train 
new biological scientists to come and fill them? You may 
remember that Dr. Schneider indicated that he was really 
rather unsure of where his talent was going to come from. 


Senator Lang: He had an average age of 40, did he not, in 
his laboratories? 


Dr. Mettrick: I think some of the data which Dr. Davey 
has, on the potential “sink,” shall we say, of biologists from 
Canada is very revealing on that question. 


Dr. Davey: One of the things I have been doing—not for 
this particular occasion but for another purpose—has been 
to survey the departments which adhere to the Canadian 
Committee of University Biology Chairmen, which 
embraces just under 100 departments of biology, primarily 
lying outside medical schools and excluding departments 
of psychology. I have been asking them to let me have data 
concerning the numbers, citizenship, salaries, et cetera, of 
post-doctoral fellows and research associates paid primari- 
ly from research grants. 


I did this for a particular purpose. You have to under- 
stand, first of all, the typical career pattern of a young 
scientist. After the young scientist obtains his or her PhD, 
he or she proceeds to undertake a period of almost medie- 
val wandering through various research laboratories as a 
post-doctoral fellow, broadening his or her research ex peri- 
ence, and spending time in full-time research, gradually 
become more and more independent. I would say, as an 
employer of biologists, that I would not be prepared to look 
at anybody with a view to joining my staff at New York 
University who had less than three years’ experience, and 
many of them have had five. This is not a new phenome- 


non. I certainly spent at least five years as a post-doctoral 
fellow in various laboratories. That is the typical career 
pattern, and hence measurement of the size of this group 
gives us some indication of what we have as potential 
scientists in biology. 


Now, the data are not complete. We are still in the 
process of gathering the data. So far, however, it looks as 
if, on the basis of the universities that replied—and that is 
nearly all of them—we have 120 post-doctoral fellows and 
research associates. Allowing for those few universities 
which have not replied—and I have telephoned some of 
them—I do not see how we are going to have beyond 135 at 
the maximum. We must allow for those individuals in that 
pool who are not eligible for eventual employment, such as 
people who are here from other countries, having been 
attracted by Canada’s excellence in a particular area and 
who have come on temporary visas and must leave the 
country again at the end of their time in the laboratory. 
The proportion of people in that category is growing, so the 
proportion of Canadians and landed immigrants is 
shrinking. 


Allowing for those individuals, I estimate that we have 
somewhere aroung 90 potentially employable post-doctoral 
fellows in the pool. If the mean stay in that pool is only 
three years, then approximately one-third would be leav- 
ing for other employment at any time. That represents, 
then, somewhere around 30 or 35 people entering perma- 
nent employment as research biologists in all categories. Is 
this too large or too small a number? I do not know, 
because we do not have data about the demrography for 
example, of departments like agriculture, with very large 
biological research organizations. If you assume that from 
entering university to exiting as a fully qualified research 
person requires a minimum of about 11 years—approxi- 
mately a decade—then we had better be looking a very 
long way down the pipe indeed. I would like to see data 
about what the needs of various government departments 
are likely to be over the next decade. I am not confident we 
are producing enough people now, and that we are ina 
position to provide individuals to fill the vacancies that are 
likely to occur over the next decade or so. 


Senator Lang: What is the demand from industry for 
biologists? 


Dr. Davey: It is very small for PhD. biologists. There is 
very little research being carried out by industry. 


Senator Stanbury: And from the universities? 
The Chairman: What about MAs? 


Dr. Davey: We have less data on them. I do not know at 
the moment. 


Senator Yuzyk: What percentage leaves the country for 
the United States, permanently, to take up employment 
there? 


Dr. Davey: Again, I do not know. These sorts of data are 
very hard to get. I suspect the number is small. Many of 
these people, of course, go to other countries during their 
period as post-doctoral fellows, and return to Canada later, 
just as many students come from other countries to 
Canada and return to their homes. 


Dr. Mettrick: There is one additional piece of informa- 
tion on that subject. Information from the Canadian Asso- 
ciation of Graduate Deans indicated late last year, 1975, 
that people who graduated with doctorates from division 4, 
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which has been defined by the association as including the 
life sciences—agriculture, medicine, biology, and so on— 
was, I think, 380-odd. This was just about half the number 
of PhDs graduating from division 3, which includes the 
physical sciences, such as chemistry, physics, mathematics, 
and so on, I think that if you reckon on only well under 400 
doctorates in all areas of biology—and I am defining biolo- 
gy in the broadest sense here, right across the country— 
this is a very small continuing turnover. 


Specifically, as an example of that, in my own depart- 
ment we were making three appointments this last July 1 
to faculty positions. Two or three years ago, whenever we 
had a vacancy, we were getting anything up to 150 appli- 
cants per position. Of those three positions this year, the 
maximum number of applications we had for one of them 
was 29. I think that is an indication that in biology the 
potential “sink” of biologists has pretty well dried up. 


Senator Yuzyk: We are very much interested in our 
potential for the future. Does your Council have in its 
program a project to conduct an inventory of all those 
involved in biology and related fields? Have you ever 
undertaken an inventory? If you have not, would this not 
be a good project in the near future? 


Dr. Mettrick: To answer your first question, no, we have 
not. It would have to be something done in a broader 
mandate, possibly in conjunction with the federation. To- 
gether this would, in fact, probably give a broad picture of 
biologists in both government and outside—in industry. 
With respect to biologists within the universities, the 
CCUBC has the best stature on that. They made an inven- 
tory two years ago on the number of graduate students, 
and documented the declining enrolment in division 4 in 
Canadian universities over this decade so far. The brief 
refers to the rather extraordinary situation across the 
country of a 19 per cent increase in enrolment in our 
graduate schools, but specifically, when you look at divi- 
sion 4, the life sciences, you see a decrease of 8 per cent. 


Senator Lang: When did this decrease commence? 
Dr. Mettrick: Since this decade—since 1970 onwards. 


Senator Yuzyk: In other words, students do not see any 
future in the field of biology. 


Dr. Mettrick: They can read the writing on the wall, the 
same as we can. 


Senator Yuzyk: Something must be done. 


Dr. Mettrick: Yes. Against that background you also 
have the extraordinary growth in the number of under- 
graduate students taking biology because they are 
extremely interested and realize the importance of biology 
in any curriculum. 


Senator Lang: Where are they going to find their 
careers? 


Dr. Mettrick: These are undergraduate students and 
they are taking some biology courses as a mandatory com- 
ponent of any liberal arts type of background. 


The Chairman: Perhaps some of them might find that 
they are better with an MA than with a PhD. 


Dr. Mettrick: Yes. Most of them are not going on to 
careers in biology. In the University of Toronto, for exam- 
ple, on the downtown campus in the faculty of arts and 
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sciences, the enrolment each year of freshmen is just over 
3,000. Two thousand of those—that is, two out of every 
three—take the introductory biology course offered by my 
department. But the pyramid drops off. The have taken 
this to get a background of modern biology to increase 
their understanding of the biological components of 
today’s problems. 


Senator Carter: As a supplementary, there is not any- 
thing wrong with expecting government to have responsi- 
bility for the supply of biologists or biochemists. What 
about industry? Do they feel any responsibility in that 
respect? How about the forestry industry, for example, or 
the agricultural industry, even the packing industry? 


Dr. Mettrick: I do not know. I must admit that the BCC 
up to now has not been closely associated with things like 
the forestry industry or the agricultural industry. It is only 
in the last six months that we have made approaches to 
them, and are looking forward to a joint meeting this fall 
to explore our common ground and interest. 


Senator Carter: Should not the cry of alarm be coming 
from them, as well as from you? 


Dr. Mettrick: I do not think they are as aware of these 
facts as we are. We are right next to them. We are convey- 
ing them to you. We have done so both in this document 
and some of the other earlier ones, particularly the one 
published 18 months ago by the BCC. 


Senator Carter: Should your organization not be making 
them aware of it? 


Dr. Mettrick: I can document many occasions when we 
have been to MOSST and explained the situation. 


The Chairman: Your students cannot be very 
encouraged to pursue a career at the graduate level when 
they read this statement from your brief: 


—because our understanding of biological problems is 
not yet sufficient for us to be able to predict, within 
the very broad area covered by the Life Sciences, 
where there will be demand for trained manpower in 5, 
10 or 20 years time. 


So if you do not know what the demand will be because of 
your lack of knowledge of our own biological problems, 
how do you expect students to decide to pursue a career in 
this area? 


Dr. Mettrick: The NRC has addressed itself to the same 
problem—or the biological section in it. What the various 
granting committees have tried to do over the last few 
years is to maintain across Canada, by means of these 
research grants, a broad potential for biological research in 
our universities in as wide a field as possible, so that we 
can at least keep in Canada a cadre which could be mobil- 
ized in certain areas if we wished. 


The Chairman: To paraphrase Marx, you have your own 
research reserve army, as opposed to an industrial reserve 
army. You have your own research army, but you do not 
know exactly where it will be used. 


Dr. Mettrick: If you have, for example, five professors in 
five universities across the country, all in some particular 
field of biology, and if there came about a national demand 
for this, bearing in mind the lead time which Dr. Davey 
and Dr. Walden have been talking about, those five people 
could in fact build up larger graduate programs in their 
laboratories and lead the way. 
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Senator Yuzyk: If they do not die in the meantime. 
Dr. Mettrick: Exactly. 


Dr. Walden: May I make a comment about undergradu- 
ate students? I am very close to them. Interest up to now 
has proved that today, as compared to five years ago, there 
are more undergraduates applying to do graduate work 
than we anticipated. The numbers are higher, and there are 
two factors which change the profile. Up until two years 
ago the Canadian graduate schools were open to students 
from outside Canada. Our immigration policy has now 
dried that up. So you must take this into consideration. 


The second factor is we are now literally rejecting some 
of our students because we do not have money to support 
them as teaching or research assistants. In point of fact, 
the interest is still there. I would submit it is there in 
greater proportion than at the undergraduate level, and it 
is the upper graduate level where the crisis has really hit. 


Senator Lang: I can see the crisis after they have fin- 
ished their PhD. It seems to me that there must be some 
way by which these men can be absorbed into the 
economy. 


Dr. Walden: I agree, sir. There is probably not an 
employment crisis in biology at the present time. You 
heard Dr. Davey mention 135 post-doctoral fellows in sister 
sciences—chemistry and physics. The number is three to 
five times that in Canada. That is where the unemploy- 
ment problem is in terms of the basic sciences. It is not in 
biology. We do not have at the present time, in my view, 
enough to fill the demands of this country even in the next 
five or ten years. 


Senator Lang: Even with that lack of demand in 
industry? 


Dr. Walden: That is right. There never has been a 
demand. 


Senator Lang: Do they go to the NRC, or back to 
teaching? 


Dr. Walden: You realize a tremendous growth has taken 
place in universities, and the average age of your professor 
of biology is increasing every year and we will soon be 
faced with the question of where those replacements are to 
come from. I submit that we will be back to an immigra- 
tion problem as we faced in the early 1960s. 


Senator Lang: That is an interesting observation. I wish 
I had some contrary opinions from my _ university 
experience. 


Senator Stanbury: There is one point that I wish to 
discuss. I appreciate the point you are making at page 9 
with respect to the role of universities, professors and so 
on, and the relationship between universities and scholars, 
and the fact that professors must also be scholars. I wonder 
whether, in fact, government agencies really do not involve 
students in the learning process also. In other words, do 
they not hire, or borrow, university students and involve 
them in the projects on which they are working in the 
Beaufort Sea and all those marvellous and exciting places 
in Canada? 


Dr. Mettrick: Yes, they do. Many government scientists 
are cross-appointed in one form or another to universities 
and have their own graduate students. I think it is almost 


universally accepted by universities that in no way, or at 
no time, does a student do his entire graduate work outside 
the university. The reason is that it is only within the 
university environment that they get the interchange of 
ideas between students within a department on a wide 
range of subjects, and also the opportunity of talking to 
and discussing with staff outside that department and 
even outside the faculty. When students are training in a 
government laboratory, or working with a scientist there, 
the field of inquiry is much more defined, and the training 
that they receive is not likely to be as broadly beneficial 
when that student leaves and goes out into the market. 
Many of us today, in training our graduate students, are 
accepting the fact that during their career they will not 
spend the rest of their life working on projects related to 
that on which they did their PhD. They will have to be 
more acceptable to the jobs and work they do, and this 
flexibility is much easier and better built-in in universities 
than in government laboratories. 


Senator Stanbury: Is there room for improvement in the 
cooperation between universities and government agencies 
who use biologists in research in terms of the handling of 
students? 


Dr. Mettrick: In my own department we have many 
cross-links with the Royal Ontario Museum; some of the 
faculty are on the staff there. Dr. Neelin, I believe your 
department represents a particular situation. 


Dr. Neelin: We are in the fortunate position of being in 
the capital, where so many laboratories of the federal 
government are located. We have 10 or 11 adjunct profes- 
sors who are, in fact, full-time employees of the govern- 
ment laboratories. There is an agreement between our 
university and each of their respective agencies, which is 
essentially for some portion of their time, for perhaps 5 per 
cent of which they are seconded to the university. They 
never leave their own laboratories, but we send them 
students and they devote that proportion of their time to 
guiding the students. 


In my opinion, we are unusually privileged. This could 
be enhanced if the government laboratories in their future 
expansion, for example, were to enlarge upon the rather 
limited number of smaller laboratory institutions that they 
have scattered around the country. NRC has only two. The 
Department of Agriculture, I believe, has many more, 
having their research stations. There are three or four 
Fisheries Research Board laboratories. 


However, the relations in general are not intimate. I 
worked in a Fisheries Research Board laboratory and at 
the National Research Council before going to Carleton, 
and the number of individuals holding a cross-appoint- 
ment is very small. There might be one in the whole 
building. One of the government employees might have a 
professorial appointment. There might be one student 
working in that laboratory, and thus he is very isolated, as 
Dr. Mettrick describes. In my opinion, if the relationship 
were much closer, it would be much more fruitful. 


Senator Stanbury: So you would be happy if we were to 
recommend that efforts be made to increase that 
relationship. 


Dr. Neelin: In my opinion, it would work both ways, 
helping the professors and students in the universities and 
it might keep a few more government employees happy 
and stimulated also. 
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Senator Stanbury: I assume it is those you describe as 
“fossilized or thwarted would-be researchers”, at the foot 
of page 10? The distinction is drawn between “parctising 
scholars” and “fossilized or thwarted would-be research- 
ers”. I can only assume that those would be the govern- 
ment people. 


Senator Hicks: I should add, as a footnote, that the 
proportion of those involved from the government 
laboratories of various types in the Halifax area is much 
larger than your reference. 


Dr. Neelin: But I think that is a good illustration of the 
way in which the relationship was designed. The NRC 
Maritime Region laboratory is on the campus of Dalhousie 
University; the Fisheries Research and Technological Sta- 
tion is two miles down in the harbour, and there are no 
students there. 


Senator Hicks: On the other hand, the Bedford Institute 
of Oceanography is across Halifax harbour and a great 
number are involved there. 


Dr. Neelin: It must depend on the director, and so on. 
Senator Hicks: Sometimes it depends on the individuals. 


Senator Carter: I have a question with respect to page 
10—the passage you quoted, Mr. Chairman: 


—our understanding of biological problems is not yet 
sufficient for us to be able to predict, within the very 
broad area covered by the Life Sciences, where there 
will be demand for trained manpower in 5, 10 or 20 
years’ time. 


As you understand it now, what are the main biological 
problems facing Canada and what is being done to make 
the people and the government aware of them? 


Dr. Mettrick: If I had to give a short answer to that, the 
areas on which I would put the highest priority would be 
agriculture, forestry and marine sciences. 


Senator Carter: Those are general areas, but I am think- 
ing of specific problem. 


Dr. Mettrick: Specific problems in agriculture? I would 
take the development of strains of wheat which can be 
grown in a shorter growing season. 


Senator Yuzyk: That is being pursued pretty well. 


Dr. Mettrick: That is right; that is the type of work 
which must be done and has the type of lead time to which 
Dr. Walden referred. 


Senator Yuzyk: But where are we completely short, or 
deficient? 


Dr. Mettrick: One of the major problems, if we go right 
back to the beginning, is that we do not even know what 
the biological fauna and flora of Canada is in toto. Until we 
know this, then in many cases we cannot even start to talk 
definitively of what has been or will be the effect of this or 
that particular problem. I can cite a good example of this. 
As you will recall, the cost of sugar suddenly shot up a few 
years ago, which caused a number of botanists to re-look at 
the potential we have in Canada for sugar beet varieties. 


The Chairman: It also caused the firing of a minister. 


Dr. Mettrick: And the number of genetic stocks which 
had been lost was frightening. Think of how many times 


that is being carried out for other crops which we now use. 
There is no facility at which these can be maintained at 
some very low level so that we would still have the genetic 
potential. 


Senator Yuzyk: Is there any program to study the poten- 
tial we have, and that we have not developed, in order to 
take advantage of it? 


Dr. Mettrick: Yes, in two ways; the BCC did in fact two 
years ago endeavour to negotiate a nationwide biological 
survey. As part of that, the Entomological Society of 
Canada was very interested in carrying out a particular 
survey in that area. The minister was not in the least 
interested in this type of national survey, and when we 
were discussing matters together before coming in to this 
meeting Dr. Walden mentioned that the Entomological 
Society of Canada has now got a little preliminary funding 
to start doing this type of survey. There are a few other 
botanical societies which have started to do national sur- 
veys, mainly starting on a regional basis and then putting 
them together. However, of course, you will realize that it 
is always the last stage. It is easy enough to do what we 
have here, here and here, but then to do the last stage, 
when you put in the intervening uncharted spaces part of 
it, is the longest stage and the most costly. 


Senator Stanbury: I really wanted to check the graph, 
figure 3 on page 14, and the explanations of it which appear 
on page 15. It seems to me that we have a lot of apples and 
an awful lot of oranges, and perhaps there are even 
peaches, pears and everything else in there. It does not 
look very comparative to me. For one thing, I notice that 
several of the countries are confederations while others are 
unitary regimes. I do not know whether there are any 
provincial expenditures included for Canada, or whether 
we have the expenditures of industries and societies. The 
explanation on page 15, so far as I can see, simply admits 
that they are not the same thing. 


Dr. Mettrick: Yes, I think that is a fair comment. 


Dr. Neelin: Not having compiled the graph, nevertheless 
I will come to its defence. Surely one still has to admit 
relative changes; that it, with any line, the source of infor- 
mation has remained constant. The same agencies have 
provided the information, and, let us say, therefore, in 
West Germany there must have been an increase. 


Senator Hicks: Furthermore, even if a very large magni- 
tude of error exists, Canada still cannot possibly come out 
very well in the comparison. 


Senator Stanbury: I take note of that point. 


Senator Yuzyk: Have you any statistics available at all 
for the Soviet Union and China? 


Dr. Mettrick: The short answer to that is no. 
Senator Stanbury: And if you do, do you believe them? 


The Chairman: I am sure Senator Yuzyk would have 
them, if they are available anywhere. 


Senatoz Yuzyk: I shall have to do some research. 


Senator Stanbury: I suspect the Chairman has a ques- 
tion about the bottom of page 15. 


The Chairman: Yes. I should like to know where in 
Volume 2 we suggested that Canadian spending for 
research in universities was excessive? 
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Dr. Mettrick: Specifically, I can recall that in your 
invitation to us to make this brief you submitted some 
Xeroxed pages of recommendations from your last report 
which had particular relevance to biology and science, and 
my recollection is that the reduction from 25 per cent to 10 
per cent— 


The Chairman: I am not speaking about that. I will 
come to that later. But the first statement you are making 
is that we expressed the view in Volume 2 of our 1972 
report that Canadian spending for research in universities 
was excessive to begin with. You say that was the view 
expressed. You cannot equate research in universities with 
basic research. 


Dr. Mettrick: In fact, that would be our assumption, if 
you are recommending that something be reduced from 25 
per cent to 10 per cent. Naturally, the assumption is that 25 
per cent is excessive, and that is why you want to reduce it. 


The Chairman: Let us come to the second point later. 
The first point is that you say we expressed that view in 
Volume 2. 


Senator Hicks: I don’t understand, Mr. Chairman. 


The Chairman: There is a statement here saying that 
Canadian spending for research in universities was exces- 
sive to begin with. 


Senator Hicks: But surely that is a question. It says, 
“The second question is whether Canadian spending for 
research in universities was excessive to begin with.” 


Dr. Mettrick: I am meaning that in the sense that this 
must have been what you had thought, because you recom- 
mended a reduction from 25 per cent to 10 per cent. 


The Chairman: But I understand that there is a lot of 
applied research and even development going on in 
universities. 


Dr. Mettrick: Right, but we are talking about the basic 
research as one component. 


The Chairman: No; you say, “Canadian spending for 
research.” Well, I wish you would substantiate that point. 
Then, of course, the other point about the 10 per cent is 
taken completely out of context, because you will remem- 
ber, I am sure, that we suggested that this 10 per cent be 
taken in direct relation to the almost doubling up to 2.5 per 
cent of the GNP, for a total increase in research and 
development for our national efforts. So the 10 per cent did 
not at all represent a reduction in expenditures devoted to 
basic research. As a matter of fact, it represented a sub- 
stantial increase. So when you take the 10 per cent without 
relating it to the 2.5 per cent, your statement becomes 
completely misleading so far as our report is concerned. 


Dr. Mettrick: Yes, I would have to say in reply to that 
that there are other people, including the ministry, who 
have used that particular recommendation to hit us over 
the head, as an example that they were merely following 
what you recommended. 


The Chairman: It shows how dangerous it is, even for 
scientific people, to take one specific recommendation 
without relating it to the others. 


Of course, if you accept that that is a misleading state- 
ment, it then follows that the following pages, at least so 
far as I am concerned, have no relevance. I am therefore 
prepared to skip them. 


Dr. Mettrick: Provided, Mr. Chairman, we are all agreed. 


The Chairman: Again, you see, on page 18 you say: 


Your views and recommendations appear to have 
significantly influenced thinking, and led to similar 
reports being generated within Federal government 
departments. 


Well, we are not responsible for the government’s mis- 
representation of our own report, and I do not see why, if 
they have misrepresented our recommendations, you 
should do likewise. 


Dr. Mettrick: From what you have said, there has been a 
considerable misunderstanding of the point you have 
made. 


The Chairman: And especially we are not responsible 
for the publication produced by Environment Canada 
which says that the universities should be reduced to their 
teaching role only. We never said that. 


Dr. Mettrick: No. They were just taking it even further 
and going on from your recommendation. Their assump- 
tion was that, if you were reducing basic research in 
universities anyway, then you should do the whole thing 
and cut out basic research entirely. That was simply going 
even further than you had gone. 


The Chairman: I hope you will reread our recommenda- 
tions, and also the evidence and paragraphs supporting 
those specific recommendations, and take them as a whole 
instead of separately. 


Senator Stanbury: Mr. Chairman, we have spent a good 
deal of time on the undergraduate and graduate students 
in our science programs, and I think we can pass on from 
there, unless someone else has additional comments. 


The Chairman: If I may just draw one more conclusion 
on this other point, when you come to page 27 of the brief, 
you put a rather different construction on your recommen- 
dations; you say: 


The conclusion that. seems inescapable is that the 
earlier warnings of the Senate Committee that 
increases in mission-oriented funding should not be at 
the expense of the traditional funding based on scien- 
tific merit and potential for fundamental discoveries, 
have been ignored or rejected. 


If our recommendations have been ignored or rejected, it 
means that your earlier interpretation of our 10 per cent 
was not right. I do not know whether the two parts of your 
brief were written by the same author, but it seems that 
the two comments are not consistent, and I prefer the 
comment on page 27. 


Dr. Mettrick: I am sorry, Mr. Chairman, that Dr. Harvey 
could not be with us today. Unfortunately, he has pneu- 
monia. Naturally, I do not wish to disclaim the entire 
responsibility for this, but— 


The Chairman: You will agree that the two statements 
are not entirely consistent. 


Dr. Mettrick: Yes. 


Senator Stanbury: I now go back to page 20, and the 
question of undergraduate and graduate students in the 
life sciences. I just wanted to ask a short question, perhaps, 
to get it on the record—because I do not know the answer, 
and you may not either—but what I would like to know is: 
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Does the Department of Manpower not take some responsi- 
bility for surveys of future needs for professional people in 
professional occupations? I do not know the answer to 
that, but it seems to me you might suggest that there be 
some leadership given by the Department of Manpower, 
and perhaps facilities made available to help do this kind 
of survey. 


Dr. Davey: Anything that could be done to generate 
statistics, in terms of even a survey of the demography of 
the scientists within the federal government laboratories, 
and a statement from the government about their inten- 
tions in terms of replacing these scientists when they 
retire, would be welcome. 


Dr. Neelin: I might mention, since we seem to be consid- 
ering the two areas simultaneously, that in biochemistry 
the situation has been quite different. Some years ago—I 
would think five years ago—it seemed to be generally 
anticipated by the schools of biochemistry, and the depart- 
ments of biochemistry in medical faculties, that the 
demand was slacking off, and most of these departments 
consciously began limiting to a rather specific number—in 
fact, the Canadian Biochemical Society recommended to 
their membership that they limit the number—of graduate 
students accepted, not because Canada did not need more 
biochemists, but because we did not want to produce PhDs 
who could not be placed. Perhaps Dr. MacLennan could 
deal with this, because he is in the Department of Bio- 
chemistry, and I am not. Has not the number really been 
pretty well spontaneously—well, perhaps not quite spon- 
taneously, but internally—adjusted to the demands? 


Professor David MacLennan, Banting and Best 
Department of Medical Research, University of Toronto: 
Yes. That is true. It has been cut down to one or two 
students in our university. The demand for biochemists in 
university positions is rather small—about six to eight 
positions per year opening up. 


Senator Stanbury: Is that based on any long-term 
survey, or is it just the gut feeling that the professors there 
have? 


Professor MacLennan: It is based partly on the reaction 
of the students, who could see what was coming, and they 
did make representations to the biochemical societies, who 
acted on them. 


Dr. Mettrick: In regard to that, so many universities are 
funded on this per capita basis—in other words, one which 
is dependent on the number of undergraduate and gradu- 
ate students enrolled—and it is the experience in our 
department that in virtually every case where we have had 
a student who has been a terminal master—that is, where 
we have refused to accept him for going on to a doctoral 
degree—he has been accepted by another university, often 
within the same province, and has completed his studies 
there. This method of funding universities, which encour- 
ages, shall we say, some of the have-not universities to 
take any students they can and thus increase their funding 
in that way, is an unfortunate fact of life. 


Professor Macuennan: The problem of employing young 
biochemists does arise. It is noticeable in our department. 
When we try to attract the first-rate, the very best, young 
biochemists, we find that many of them are taking gradu- 
ate studies in the United States or in England or other 
countries. We try to attract them back to Canada, and we 
have a very difficult time in the present research environ- 


ment that we have in Canada with regard to getting really 
first-rate people. Of the last three jobs we have offered in 
our department, we have been turned down by two first- 
rate young Canadians who really preferred to work in the 
United States, and on the third try we have been able to 
appoint a Canadian who had been working in Geneva for 
three years. The attraction to Canada is really minimal in 
the present state of research. 


I think you noticed this morning that Dr. Brown said 
that the bio-hazard problem is not very great in Canada, 
and this affects the problem of employment. The people we 
were trying to employ were working in the DNA area, and 
did not see much future in Canada for it, and preferred to 
work in other countries. 


Senator Lang: You say our bio-hazards are not very 
great? 


Professor MacLennan: I am talking about DNA recom- 
bination. This is the area of bio-hazard that Dr. Brown was 
discussing this morning. This is the forefront of biochemi- 
cal science right now, and there literally is no one working 
in this area. We are trying to attract people in Canada to 
develop this area, but it is very difficult to make appoint- 
ments. So we really have a problem in attracting them. 


Senator Lang: Is the United States not trying to legis- 
late against this? 


Professor MacLennan: I am talking about this as the 
forefront of knowledge. This is really the forefront of 
biochemical investigation, and we are not leading in that 
area. 


Senator Lang: Perhaps we should not be. 


Professor MacLennan: Well, that is a question for 
debate. 


Dr. Neelin: Maybe we should not do research in nuclear 
power, either. There are some things you have to do. 


Senator Lang: I think this is a little more dangerous 
than nuclear power. But that is a personal opinion. 


Professor MacLennan: That question is being debated 
among scientists as well as among lay people, so it is nota 
matter of agreement. 


Senator Stanbury: I am concerned about the time, but it 
seemed to me that there was a fairly important charge at 
the bottom of page 22, and I think it is important for us to 
see whether there are any suggestions as to the needs of 
remedying it in the future. You say: 


It must be recorded that, over the period in question, 
industrialists and scientists, through the NRC, did not 
successfully re-orientate the major thrust of the NRC 
Grants-in-Aid programme, either in terms of setting 
national objectives for science, nor by simply adjust- 
ing funding to take into account the changing distribu- 
tion of Canadian scientists. 


I just wondered if you might elaborate on that, and 
perhaps indicate what we should be doing about it, or if 
there is something that can be done about it. 


Dr. Mettrick: This has arisen, really, from the changing 
demographic pattern of student involvement in universi- 
ties. Since the late 1960s there has been a tremendous 
increase in numbers of students interested in biology, and 
concomitant reductions in other areas. The result has been 
that universities have continued to make faculty appoint- 
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ments in biology, while they have either even cut back or 
suddenly held the line in appcintments in other sciences. 
The point we are making here is that—specifically last 
year, when the NRC initially had a 17 per cent increase in 
its budget, which was later cut back to about 15 percent— 
this was a real opportunity for the Council, without cut- 
ting back in any other area of grant support, to redress the 
current imbalance in funds going into biological sciences 
and funds going specifically into the physical sciences, and 
to make greater equity in the average size of the grants to 
a chemist or a physicist as opposed to a biologist. In fact, 
that was not done. There was a blanket 15 per cent award- 
ed to all committees virtually across the board, and so that 
opportunity was lost. Perhaps we are going to wait until 
the next time there is a major increase, and a significant 
amount of money, before we can redress the situation. 


Senator Stanbury: Do you think it is because of inade- 
quate representation by the biological sciences on the com- 
mittees of the NRC? Or is there some other reason? 


Dr. Mettrick: It is a question of the NRC itself, as is 
documented there. You see that over 25 per cent of the 
NRC granting program is devoted to the biological 
sciences. We have never had more than two biologists, in 
the broadest sense, on the Council, and frequently there 
has only been one. There are 16 members, I think, counting 
ex officio ones. 


Senator Stanbury: Do you feel that this is an area where 
there could be some redress? 


Dr. Mettrick: We have said elsewhere that there prob- 
ably should be at least four, if not five, biologists who are 
members of the NRC itself. 


The Chairman: On page 21 you say that the NRC post- 
doctoral fellowships have dropped. Do you have the rates 
showing the ratio of post-graduate scholarships to the 
number of applicants in the life sciences in recent years? 
Because if the number of post-graduate students has been 
declining, it may well be that this ratio has been 
increasing. 


Dr. Mettrick: The number of total graduate students in 
physical and life sciences has been increasing. In fact, it 
should have been either holding the line, or really an 
increase in the number of scholarships. 


The Chairman: You say on the previous page that there 
has been a decline in graduate students in the life sciences. 


Dr. Mettrick: That is in division 4. But in division 3 
there has not been this decline and that has resulted in this 
large sink. 


The Chairman: That would apply to the post-doctoral 
scholarships? 


Dr. Mettrick: This is in all fields. These post-doctoral 
fellowships are in all fields. I might have anticipated that 
biology might get only one-quarter of them, at the most. 


It has been the policy of the NRC—and I have been a 
member of the animal biology grants committee now for 
four years, and am currently chairman—in trying to main- 
tain the level of the individual grants in aid, that these 
sorts of cuts have to be made elsewhere. 


The Chairman: You would not have any specie figures 
of the ratio for the life sciences? 


Dr. Mettrick: No. 


Senator Stanbury: I am just wondering if you are 
making a suggestion on page 25. You say there are four 
points evident from the data presented. The first is that no 
less than 10 federal agencies are involved in research 
support in the life sciences. Would you suggest that there 
should be only one—that somehow they should be worked 
together? 


Dr. Mettrick: The point is to indicate there are so many 
areas in science where biology has a component and an 
interest. 


Senator Stanbury: You are not proposing something 
should be done about that. 


Dr. Mettrick: No. It does bring home this pervading 
importance of biologists. 


The Chairman: On the previous page you claim that 
biologists supported by MRC received much more in gener- 
al grants than those supported by NRC, apparently for 
more or less similar projects. How do you explain that? 


Dr. Neelin: These figures were taken from another publi- 
cation. The purpose was really to demonstrate that biologi- 
cal research is, in fact, now cheaper than research in other 
disciplines; that the Medical Research Council recognized 
that a broad spectrum of budgets for individual grantees 
was necessary to do certain kinds of research in physiolo- 
gy, cell biology and genetics. But with the budgets avail- 
able to them, the NRC biology committees in the same 
areas were able only to offer, in fact, less than half as much 
to grantees with similar qualifications. It was really an 
illustration of the resources available to those committees 
in the two different councils in proportion to the number 
of professors who were in fact in these fields; in the two 
different kinds of faculties. It was not meant to say that 
MRC, by any means, was getting too much. It was simply 
primarily to say that NRC was far away from what was 
required in order to maintain an equal level of research in 
these disciplines. 


Senator Stanbury: In your opinion, does that mean that 
NRC should not be trying to do as much and should be 
making fewer grants in aid and increasing the amount 
involved? 


Dr. Neelin: The rejection rates of the two councils, con- 
trary to popular opinion, are not that different. A new 
applicant, for example, to NRC has two out of three 
chances of getting funded. He is not that different from an 
applicant to MRC. I do not think the standards between 
the two councils are that different. It is just a matter of 
what the budgets allow. 


The Chairman: Yet we are told NRC does not receive 
enough. 


Senator Hicks: You cannot overlook the fact that MRC 
has accustomed itself to dealing with medical doctors. Just 
as in most universities, the salary levels in the faculty of 
medicine outstrip those of any other faculty, so the bio- 
chemists who belong to medical school probably get paid 
more than the biochemists who belong to the faculty of 
science in the university. MRC has been accustomed to 
dealing in this way. 


Dr. Neelin: But you understand that these budgets do 
not go to support the salaries. They go to support the 
technicians. I think the salaries of technicians in a medical 
faculty are very close to those of technicians in a science 
faculty. They are all in the same union. 
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Senator Hicks: That is true. That cuts into the validity 
of my argument to some extent. Things are usually done 
more expensively in the medical faculty. 


Dr. Neelin: They both buy from the same supply house. 
The cost of the equipment is the same. We are saying that 
the 1,200 biologists, of whom 200 or 300 are biochemists, 
because they are in a science faculty and despite whatever 
qualifications they may have, had better do cheap research. 


The Chairman: Mrs. Harris will probably have to 
extend the scope of her campaign. 


Dr. Mettrick: The implication might be that it is cheaper 
to give more money to the NRC, and get more research 
than through the MRC. 


Senator Stanbury: That is the other side of my question. 
Should the NRC take on fewer grants and give more, or 
should the MRC be taking on more grants and giving less? 
One must be wrong. 


The Chairman: The ratio of applications to awards 
apparently is the same. 


Dr. Neelin: It is difficult to get precise figures from the 
two councils. But from the best study I have been able to 
make they are not 100 per cent different, by any means. 


Senator Hicks: I must admit that is a surprising state- 
ment. I was very surprised to read it. 


Senator Stanbury: One is doing too little, or too much. 


Dr. Mettrick: If you want to look at it this way, there are 
approximately an equal number of researchers funded by 
MRC and NRC. The Medical Research Council is concen- 
trated specifically in the health science area; the NRC is 
covering every other area of biology. I would suggest that 
the NRC should not be limited in the breadth which it is 
now covering in biology. This goes back to the earlier 
statement made here of maintaining this research potential 
in a broad spectrum of subjects in biology so that Canada 
does have this cadre available if and when we need it. 


The Chairman: This seems to be a very curious division 
of responsibilities between MRC and NRC. I think your 
brief touches upon this distribution of responsibilities. 
How can you explain the rationale between the two? 


Dr. Mettrick: The medical faculties, on the one hand, are 
being supported by MRC almost exclusively, and the other 
faculties have to go to NRC. 


The Chairman: Even if they work on the same animals, 
or the same biochemical process? 


Dr. Mettrick: I think it is a matter of historical relation- 
ship. When MRC was created they, I understand, discussed 
it with the representatives of the medical faculties in 
Canada. They retained a close relationship with them 
essentially to guarantee that the research that the federal 
government wanted done in the medical area was done in 
the medical faculties. A council was set up to disburse the 
funds from the federal government to the universities for 
that purpose. The NRC, going back further, had a rather 
different mandate, and that was to build up generally the 
study capabilities of the universities and eventually the 
research capabilities at the universities in Canada. 


There has always been an intimate relationship between 
MRC and the medical faculties and health science 
research. I do not represent all of the views of the members 


of our societies, but I think it is a regrettable exclusion. 
Some excellent research of a health nature could be done 
outside of the medical faculties. I feel this is not being 
done simply because MRC funding is not available to those 
individuals, or available only with difficulty. 


Dr. Neelin: It is too late now, but if one were to put the 
question to the representatives of the MRC, they would 
admit that the first to be cut off during the freeze last 
spring were those outside medical faculties. 


Senator Hicks: As a matter of fact, it was brought out 
this morning by the brief of the Medical Research Council 
that only areas in which there are medical faculties 
received grants from the MRC during the year 1974-75. The 
two provinces without medical schools did not receive a 
grant from MRC. 


The Chairman: It seems curious that two federal grant- 
ing agencies divide their responsibilities not in terms of 
scientific or even social objectives, but according to the 
division or the structures of universities. It seems to me to 
be a very unscientific concept. 


Senator Hicks: It may be but, of course, biology relates 
to many other areas than medicine, whereas the Medical 
Research Council is concerned only with those aspects of 
biology which relate to human health. 


The Chairman: That goes back to one of our recommen- 
dations, which was rejected I believe by your council, in 
which we suggested that the scope of the Medical Research 
Council should be extended to become a life sciences 
granting body. 


Dr. Neelin: If I could modify that recommendation a 
little, I think that the Canadian Federation of Biological 
Societies, at least, would rather see access to their budgets 
by either faculty; by any university professor who had a 
project which seemed to fit the mandate of the agency, 
rather than the faculty he was in. In other words, a medi- 
cal professor, if he had a project on plants, for instance, 
extracting something of some significance from a plant, 
could apply to the National Research Council for support, 
just as his colleague working on embryos, let us say, in a 
biological or zoological department could apply. 


Senator Hicks: But the answer would be that they can 
apply, and that it is not a matter of rules but of practice. 


Dr. Neelin: In fact, they send them back pretty prema- 
turely. Very often they do not get past the front desk. 
There was the ironic situation this year of one of my 
colleagues in the biology department, a member of the 
Biohazards Committee of the Medical Research Council 
looking into the risks of introducing this type of research 
into Canada, who was denied the right to apply to the 
MRC for support of his research, even though he was there 
because he was an expert on that research. 


The Chairman: When I read the brief, my reaction was 
that if I were in the position of the biochemists or the other 
life scientists, and since the MRC grants are more than 
double those of NRC, I would go to MRC and ask to join. 


Senator Stanbury: Surely, unless the witnesses see 
some problem, we should take into account the information 
they have given us that the grants are so substantially 
different between the two bodies, and, unless there is some 
evidence of additional legitimate cost between the two, 
then there should be an adjustment. It would help Mrs. 
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Harris’ position, perhaps, in the sense that there might be 
more grants available and more people helped if they were 
adjusted downward. On the other hand, it may be that the 
NRC should be adjusted upward. However, lacking some 
evidence as to why there is this great variance, we should 
certainly draw it to the attention of the parties involved. 


Dr. Walden: Mr. Chairman, this point was addressed in 
recommendation number 4, on page 30 and the analysis and 
data we have discussed is found on page 34. 


Dr. Neelin: There is a risk in this reeommendation if it is 
not modified or qualified, in that if we were simply refer- 
ring to more people dividing up the same budget we would 
run the risk of reducing even those who are now being 
funded to even less substantial levels. 


Dr. MacLennan: I would like to bring out the point that 
there is a perception of quality that the MRC has taken. 
That is, that they see an individual or group that can carry 
research very well and have given them the potential to go 
to $30,000, $40,000, $50,000 or $75,000 support. I think it is an 
extremely wise decision on the part of the MRC to have 
this particular spectrum of support quality wherever they 
see it, and to make a recommendation for adjustment 
would simply throw out this perception. 


Senator Stanbury: Would it not be wise also for the 
NRC to have that perception of quality? 


Dr. MacLennan: I think it would be, but to suggest a 
compression in the MRC budget would be a disaster. 


Senator Stanbury: That is not my suggestion. I was 
saying that, barring some explanation of the difference, we 
should at least draw it to the attention of those involved. 


Dr. MacLennan: In my opinion, the main point is that 
NRC has this very broad spectrum; they have to support a 
large number of people in several university departments 
and they have had to distribute their funds much more 
widely than has the MRC. 


Dr. Mettrick: If, in fact, the MRC distributed its money 
more to reflect the number of applications received in the 
various districts, that would result in a considerable 
increase in the amount of funding to the biological socie- 
ties funded by the NRC. 


Secondly, there is one quite fundamental difference in 
the approach of funding by the NRC and the MRC. In very 
simple terms, the National Research Council tends to fund 
the research; the program researcher tends to get support 
for whatever he is suggesting on the basis of, “Here is a 
man who has demonstrated his competence as a scientist 
and it is his belief that this is an exciting, interesting area 
to develop; we will put our money on his people and give 
him support.” The Medical Research Council tends much 
more to fund the project. 


Senator Hicks: And have regard to its relevance. 


Dr. Mettrick: That is right and it then expects that those 
working in it will be competent, and so on. 


Senator Stanbury: Mr. Chairman, I have one other, I 
believe, important area which the witnesses might like to 
discuss. That is the question of whether MOSST in its 
present emanation has become increasingly less effective 
in acting as the essential cohesive force. I am referring to 
page 31 and following. Perhaps you would like to direct 
some comments toward that and the proposals which 


follow, because this is an area which is of great concern to 
the committee. 


Dr. Mettrick: As you are aware, at the moment the 
minister of MOSST is a part-time minister at best, and, 
bearing in mind that the budget of that ministry is 
extremely small and they do not direct any research them- 
selves, I think it would be fair comment to say that the 
effectiveness of that ministry depends upon the personal- 
ity and strength of the minister involved. It does not seem 
to us that the sheer force of moral suasion will be suffi- 
cient in defining Canadian policy for science and making 
sure that it is implemented. I believe that we are saying 
that while there may be glimmerings of a broader policy, 
different ministries can and do go in different directions 
sometimes, and MOSST does not, as presently constituted, 
have either the moral suasion or the power to, in fact, 
maintain a broader directive. 


The Chairman: I cannot understand the wording of 
your presentation at page 31, where you say: 


The most attractive alternative to maintaining the 
status quo is a re-activation of MOSST’s original goals, 
with the authority from Cabinet to instruct other min- 
istries on appropriate goals and expenditures on 
research investigations in previously determined areas 
of importance. 


As far as I can interpret the present situation, it is that 
MOSST started to be a kind of service agency without any 
real authority whatsoever, a service agency to other 
departments on the selection of broad goals, programs and 
all this and that, and recently, without abandoning that 
mission, they have moved toward a greater authority of 
review and assessment of budgetary proposals coming 
from those departments, which will give more authority to 
MOSST to make its overview and to exercise its original 
role. So I cannot understand this expression “re-activation 
of MOSST’s original goals.” 


Dr. Mettrick: I am referring here to an address which 
the Honourable Mr. Gillespie made in his early days as 
minister, in which he set out the type of direction he was 
going in. Certainly, the implication from that address was 
that the goal was to develop a broadly applicable policy of 
science for Canada, which ultimately would bring the 
science components of all those other federal ministries 
which are involved in science into a cohesive program, and 
which would ensure that there was no overlap between 
programs, and that they were, in fact, mutually compat- 
ible, and that the major thrust of the combined programs 
would result in the fulfillment of the Cabinet’s identified 
projects. 


The Chairman: I am sure that when Mr. Gillespie was 
expounding upon that theme he was expressing a wish, 
because that did not correspond to the reality at that time. 
Since then MOSST has evolved in that direction. I can 
understand why you would like them to go back. 


Dr. Mettrick: If you want to be specific, we are suggest- 
ing that we would go more along with what Mr. Gillespie 
was, as you put it, hoping would develop. 


The Chairman: Yes. On page 28 you refer to the peer 
review system, and you say that you would like to see this 
peer review system apply not only to extramural research 
and development activities but also to research and de- 
velopment budgets within government departments. How 
could it work? You say it would be difficult. 
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Dr. Mettrick: We recognize the difficulties. The article 
by Dr. Wynne-Edwards and Dr. Neale in a recent volume 
of Science Forwm expanded upon the idea in some detail. 
We felt that it was one which was worth giving some 
consideration to, as to whether in fact the practical dif- 
ficulties completely outweighed the usefulness of having 
this type of review system. 


The Chairman: We have received, as you remember, a 
recommendation which goes even further than that, 
namely that the peer review system should apply, and that 
their conclusions, recommendations and assessments 
should be made public, even for intramural activities. 
Would you go as far as that? 


Dr. Mettrick: Well, that would be going even further 
than the present university peer review system. I am not 
sure that I would advocate that a federal department or 
division be publicly held up as putting forward bad 
research projects. The advantage, really, of this peer 
review system is critical scientific analysis and sugges- 
tions for improvement. I think the advantages which 
would accrue from that type of review is that an outside 
group, looking at it perhaps from a different point of view, 
would be able to make some suggestions which the original 
proponents had not thought of, which could improve the 
project, the goals and the method of execution to every- 
one’s benefit with the effect of obtaining a higher yield per 
research dollar. 


Dr. Neelin: There is, at least, one element to the peer 
review system which is often overlooked, and that is that it 
is competitive. Several hundred people are presenting their 
project proposals in unwitting competition with one 
another, and, inevitably, there is a selection process which 
takes place, although not perhaps with fixed project goals 
defined in advance and a fixed budget. But something like 
peer review within government services is not novel. I 
worked for several months in a French government labora- 
tory. A very large group came around once a year and 
subjected every professional researcher within the institu- 
tion to a quiz, and then made recommendations based upon 
what they heard and on the progress that had been made 
since the preceding year. They shifted resources, or recom- 
mended shifting of resources, within the institution to 
favour those who were productive and showed promise in 
very much the same way that a grant selection committee 
does. 


Senator Stanbury: Did that include people from entirely 
outside the government? 


Dr. Neelin: The majority were from outside the govern- 
ment on these commissions. How binding their recommen- 
dations were I am not sure, but I know that the scientists 
lived in terror of their arrival, which is not a bad thing. 


Senator Stanbury: My understanding is that in some 
cases we have a scientific advisory committee which does 
this kind of thing in some areas of our intramural research. 


The Chairman: Mr. Shaw, the president of the Engi- 
neering Institute when he was here yesterday, referred to 
the broad advisory board, but I do not think they work 
very properly. They do not have the efficiency of the peer 
system. They might make very broad comments on the 
orientation of broad programs, but I do not think they 
would go into very specific projects and exercise their 
judgment on those. 


Dr. Neelin: Another novel aspect of the laboratory in 
which I worked was that in addition to the projects deter- 
mined by the goals of the institution, the scientists within 
the institution were able to apply to other agencies, 
extragovernmental agencies and even governmental agen- 
cies set up for supporting basic research, to take on stu- 
dents and to expand novel areas of research in addition to 
those determined by their goals. 


The university community might rebel or react rather 
adversely if they heard that they were competing with 
government scientists, but that is another element of their 
competition and flexibility. If you do one, maybe you 
should have to accept the other. 


Dr. Mettrick: If I might make one suggestion, a possible 
implementation of this might be that as we have men- 
tioned earlier a very significant fraction, nearly 20 per 
cent, of total intramural research and development is now, 
or could be called, basic research. It may be that proposals 
by government laboratory scientists who want to carry out 
some investigations in a basic research project area should 
be by competition within the particular division, and then 
the people who were unsuccessful in attaining these would 
be carrying out the other work in the applied and develop- 
mental areas which was the mandate of whatever the 
division was. So there would be really a separation of 
responsibility. 


Senator Bell: Mr. Chairman, I have a question which 
does not arise from either of these briefs. It seems to me 
that there is a broad area covering biology, medicine, 
chemistry, and so on which does not drop into any basket. I 
think the only people who have mentioned it so far are 
those from the Royal Society. I refer to chemical additives 
to food. The Cancer Institute is looking at some aspects of 
this problem, but I don’t know what other groups are. 
What would you do, for instance, if in the packaging of 
biscuits was an addition of butylated hydroxyanisol, and 
that this might somehow be drawn into the substances 
being packaged. Where would you find that out? Where 
does the training come from? 


The Chairman: You probably go to either the Depart- 
ment of National Health and Welfare or the Department of 
Consumer Affairs. 


Senator Bell: I have tried this, but they do not know. 
They cannot answer. They say that they have no literature 
on it. It is very disturbing. It is a broad, broad field. 


Dr. Neelin: One of the recommendations from biologists, 
I believe, in the Science Council study, was that there 
should be an expanded capacity for research in toxicolo- 
gy—that is poisons, and accidental poisons; those that may 
come from our environment or such things as you 
mentioned. 


Senator Bell: What is the point of saying it is safe if you 
have not dropped dead? This seems to be some of the 
philosphy in the study. We are not undertaking it in a 
broad, forward-looking way, to see what the cumulative 
effect is. How can you tell? 


Dr. Neelin: I think probably one thing that has devel- 
oped in this area is the enormous scope of the problem. Ina 
sense, we could be studying the long-term effects of every- 
thing to which we are exposed, and that is probably not a 
bad thing, but it would require enormous investment that 
not even the federal service could cope with. The Nutrition 
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Society of Canada is one of our sister societies in the 
Canadian Federation of Biological Societies, but it is very 
small, with perhaps 200 members at most. Presumably, 
most of their research would be in areas like this, but it 
would be simply a drop in the bucket. 


Senator Bell: There is a tin, for example, in which a 
company is putting out fancy coffees, with reproductions 
of Renoirs on it. If you look at the label you find there is 
nothing that layman would recognize. There is no coffee, to 
begin with. Eerything is artificial. It is quite frightening. 


The Chairman: I have just one last point to raise with 
respect to page 33. You say there that the individual grant- 
ing councils should have a direct voice at the Cabinet level. 
As a matter of fact, they have already a voice in Cabinet, 
so far as I know. The National Research Council has Mr. 
Drury as its minister, the Medical Research Council has 
the the Minister of National Health and Welfare, and the 
Canada Council has the Secretary of State. Perhaps they 
are not speaking enough, or loudly enough, but their re- 
sponsibility is to be the voice of these councils around the 
Cabinet table. 


Dr. Mettrick: Well, as I said, the present minister is only 
a part-time minister, and the difference is considerable 
between him and such ministers as those of the Depart- 
ments of National Health and Welfare, the Department of 
the Environment, and the Department of Agriculture. 
Those ministers are each responsible for only one major 
ministry with a very large budget, and they are able, 
within their budgets, to set priorities, to a large extent. It 
seems to us that the voice which is speaking for basic 
science, which would cover the NRC as well, does not have 
the same effective strength and power. It may be regret- 
table but, in our experience, power tends to follow the size 
of the budget. 


Senator Hicks: But you are really just criticizing a 
particular minister or a series of particular ministers. You 
would not suggest, would you, that some one—say the 
president of the NRC, or his opposite numbers in the other 
councils—should go to Cabinet meetings and speak there, 
thus getting around the responsible minister? 


Dr. Mettrick: Oh, no. 
Senator Hicks: What does your suggestion mean, then? 


The Chairman: We suggested in Volume 2 or Volume 
3—certainly in one of the volumes—that the three councils 
should report to a single minister. Is this what you had in 
mind? 


Dr. Mettrick: That would solve the problem, yes, in one 
way. 


The Chairman: But that recommendation met with very 
strong opposition. 


Dr. Mettrick: Well, yes. It is one of the ironies of Canadi- 
an science policy, of course, that we do not all speak with 
the same voice on our side, and neither does government. 


Senator Stanbury: I think it is worth commenting that 
one of the problems we have seen all the way through the 
hearings is that while everyone really does not want gov- 
ernment to interfere, they want government to set objec- 
tives; and while they do not want government to increase 
government expenditures, they want expenditures 
increased in their areas. 


A good example of what I am trying to say occurred 
yesterday, when there was a strong plea for some one to set 
priorities and objectives, and so on, and when we asked 
who should do it, the reply was, “The government, or 
MOSST should do it.’”’ But it was obvious that the various 
elements of the scientific community and the scientific 
societies were not able to come to any agreement among 
themselves as to what those objectives or priorities shoud 
be. 


As I said yesterday, government has lots of experience in 
setting objectives with which everybody feels free to disa- 
gree immediately, and I am really concerned about this 
dichotomy. I am afraid our scientific community has not 
reached a degree of maturity at which they are able to 
work together and come to a community of purpose, and 
therefore they want the government to create that commu- 
nity and settle their differences for them, and also provide 
the money to facilitate the continuation of their separate 
ways. : 


Dr. Mettrick: If I could answer that one, our problem is 
that we do not see a rational goal for science in Canada. 
We do not understand what goal Canada is trying to reach. 
Where are we trying to get to? 


Senator Stanbury: But Canada is not MOSST. Canada is 
Dr. Mettrick and Dr. Neelin and all the societies. 


Dr. Mettrick: Let me put it this way: the biological 
community—and I am not speaking for any other—has 
already, in the Larkin Report, which was a Science Coun- 
cil background study, provided a document that probably 
gave you the best summation of the opinion of biologists 
that you can get. It is certainly the most detailed one on 
record. Now, I would suggest that if we had started with 
that document, there then should have been a response 
from government, from the Minister of State for Science 
and Technology—but which did not, of course, exist then, 
to the recommendations and proposals that we made. Then 
the biological community in Canada could have come back 
again, and we could have developed this dialogue. What we 
are saying is that we did the background study, we all 
contributed to the presentation of this document, and it 
has been ignored. We, individually, have just recently 
received letters from the ministry talking about manpower 
requirements and setting priorities in science. Well, this 
seems to us, again, to be putting the cart before the horse. 
We have got to go back, as I have suggested, and start with 
something like the Larkin Report, which is a compendium 
of biological opinion, get a response from government, 
reply again from the biological community, and in that 
way, together, we could work this thing out. But to ignore 
all of the work that has been done in the past, and which 
took years to amass, is just a waste of our time and a waste 
of everybody’s time. 


The Chairman: But I think you have exactly the same 
complaint in your brief. You say that you unfortunately 
have not been able to establish formal, effective inter- 
action with government agencies with a view to develop- 
ing science policy in Canada. 


If your individual associations have not been able to 
establish a working rapport with the government agencies, 
how do you think this will develop? Because we under- 
stand that the support which is behind SCITEC, which is a 
kind of umbrella organization, from the scientific commu- 
nity, is not very strong. Unless there is a strong voice, and 
if your individual associations cannot do it by them- 
selves—and I suppose you have tried and have not suc- 
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ceeded—and if you do not support SCITEC, which would 
be much stronger if it had the firm support of the scientific 
community behind it, then there is no way of doing this. 


Dr. Mettrick: Well, I would say that from the biological 
point of view, and the three organizations represented here 
today, we could legitimately claim that as a group we 
certainly have a cohesiveness, an interaction, and common 
roles and objectives, and again, as a collective group we 
would welcome the opportunity of continuing a meaning- 
ful dialogue with the minister. 


The Chairman: And you have tried, and you have not 
succeeded. 


Dr. Mettrick: That would be a fair comment, yes. 


Senator Hicks: But you have not established the same 
kind of understanding or rapport with physical scientists. 
Perhaps it is expecting too much for you to think that the 
minister should bend his ear primarily in your direction. 
This is why we were concerned, yesterday, at the evidence 
of the lack of support of SCITEC and what it was trying to 
do. 


In the beginning of your report you use that statement 
which Senator Stanbury pointed out: 


Biology is the one science that Canada can least afford 
to neglect. 


I find it difficult to assign these priorities. I commented 
with great satisfaction this morning on the fact that our 
medical people had leaned over backwards not to take that 
position. Indeed in Dr. Fraser Mustard’s covering letter on 
behalf of the Association of Canadian Medical Colleges, he 
said: 


I wish to emphasize that our Association is just as 
concerned with the support of research in non-medical 
as in medical fields, since it is the totality of scholarly 
activity in the universities that creates the most 
favourable milieu for medical research. 


You prefer support for biology to support for physics, 
chemistry, or anything else. I wish you had left out the 
sentence that gave Senator Stanbury the opportunity of 
starting off by putting a barb into you. 


Dr. Mettrick: What are we to do as biologists? We are in 
the position at the moment where we have not got the 
financial resources from granting agencies to enable us to 
apply the advances that have been made in the physical 
sciences to biological models to help us understand life 
processes. We are tied into historic accidents, funding 
mechanisms and differences between different types of 
science. Over recent years we have tried in the NRC to 
evolve differential shifts of emphasis without success. In 
the physical sciences you have people that are working at 
the forefront of knowledge at the level of atomic structure 
and even further. When you move to the life sciences, a lot 
of the work there is still at the macromolecular stage. We 
have not begun to get down to understanding the structure 
and function of biological membranes at the atomic level. 
Yet it is only when we get there that we really begin to get 
a more detailed understanding of life sciences. I feel very 
strongly that so many of the problems which are going to 
have to be solved in Canada over the rest of this century 
have got a very strong biological component. We have 
already seen so many ministries involved in biological 
research. We are asking for the opportunity of being able 
to catch up with other sciences. We do not want to get 
ahead of them; we want to catch up with them. If we 


continually go into this “Catch 22” situation, always being 
the underdog and the one behind, and if there is some 
major breakthrough in the physical sciences, it does not 
help us very much if a crop production falls. 


The Chairman: You have said exactly what we are 
saying in volume 2. Biology is the great science of the 
future, especially molecular biology. We believe this, even 
if we are non-scientists. We have not succeeded in convinc- 
ing the physicists or the chemists of this. 


Dr. Mettrick: I am afraid we have not either. 


The Chairman: If you cannot convince them of that, the 
only alternative is to go to the public and try to convince 
them of that priority. Otherwise the government and par- 
liamentarians will always be in great difficulty, precisely 
because they are not scientists. We have been told by so 
many people that we did not know anything about science. 
We did not know how science worked. As a result of our 
first report we are becoming more and more timid now in 
selecting priorities. If you cannot convince your colleagues 
in the scientific community that you should have priority, 
then it will be a very difficult problem to solve. 


Dr. Harris: May I ask a question? 
The Chairman: Certainly. 


Dr. Harris: There are several things that have built up 
towards this question. One was that when I first spoke, 
Senator Stanbury suggested the word “lobby”. It came out 
that maybe that is what I was, a lobbyist. In all of the 
discussions with the various associations which have made 
proposals to this body, you come back to two things: Can 
you not get together? Can you not convince the public? I 
do not presume to be the public, but I do not think the 
public are the ones complaining about the research dollar 
in any field. I have never seen anything in the press about 
the general public being in the least bit dismayed about the 
amount of money being spent. I am wondering if we are 
getting into a position in Canada where we are going to 
have to establish permanent lobbies to make ourselves 
heard. This seems to be a tremendous expense. 


Quite recently I was asked to provide figures about a 
particular disease in Canada. We had figures that have 
been gleaned globally of the instances of a particular 
decease in every country. We have no reason to believe 
that Canada was any different. Yet they want us to doa 
specific survey. That survey is going to cost us $180,000. It 
is not, in terms of numbers, a major thing. Then to come to 
government and let government know what we want, what 
we need, what we expect even from the science commu- 
nity, must we then set up a lobby, as is done in other 
countries, where you spend thousands and thousands of 
dollars a year just go yet yourself heard? 


I do not think the structure of many associations in 
Canada has developed in that line. Does anybody under- 
stand what I am saying here? I felt sorry for the gentleman 
who said, “Well, you know, if you cannot get your associa- 
tion together... ‘“ They usually get together as a peer 
group to discuss their scientific interests. To get an asso- 
ciation together to only discuss specific points would seem 
to be something that they could not afford, unless some- 
body, somewhere, was going to provide them with addi- 
tional funding to do so. 


The Chairman: At the moment they have all kinds of 
opportunities to discuss these issues. The main problem is 
they cannot agree. It is all right for the scientific commu- 
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nity to say, “Parliamentarians do not know anything about 
our work.” If they do not agree, and if the public does not 
make its priorities known, then parliamentarians will have 
to decide. We may reach the wrong conclusion in a very 
honest and sincere way. 


Senator Stanbury: Almost certainly. 


The Chairman: We are told by the physicists and chem- 
ists that if the government does not increase their funding 
our economy will suffer. We are told that there will be 
greater unemployment, our standard of living will go 
down, and they will have less money to give for research in 
the health field, and in the broader social fields. We are on 
a merry-go-round, but it is not merry. But at some stage we 
have to try to break that kind of circle. It seems to me that 
it would be only normal, as far as we are concerned as 
parliamentarians, to expect the scientific community to 
arrive at a certain consensus because they know what 
should be the priorities as to the different disciplines; what 
are those that are more advanced than others; what are 
those which will be more relevant to the country; and all 
that. If there is no consensus coming from there, I do not 
know from where it will come. 


Mrs. Harris: Is the consensus not that they are all under- 
funded, basically? 


The Chairman: It is easy to reach that agreement. 


Mrs. Harris: But to ask for agreement from such diverse 
scientific communities would, in my opinion, be almost 
like asking someone living in Eastern Canada, “Which is 
more important in the month of January—food or heat?” I 
do not think I am being facetious in making that state- 
ment. I do not think we can reach the type of agreement 
which you ask from the public or the scientific 
communities. 


Senator Hicks: I think Mrs. Harris might be right, and 
since I started this discussion I should say that I am not in 
any way criticizing the biologists or the importance of 
biology. I hope you can do it, however, without getting 
yourselves into the situation in which you would have to 
Say you are more important than physicists or chemists, 
which would be a pointless argument. I do not think a 
sophisticated scientific community could exist without 
biologists, nor do I think it could exist without physicists, 
chemists or persons in any of the disciplines you might 
mention. Mine was merely a caveat to try to support your 
own discipline but not, in doing so, to pull down the 
importance of others. 


The Chairman: I do not believe that they were trying to 
pull down the others; they want more money. 


Senator Hicks: No, except that it is quite clear in your 
brief—and I am impressed by this, also—that you have 
pointed out that the important support from the National 
Research Council on the basis of your submission seems to 
discriminate against the importance of your discipline, and 
I cannot forget the efforts you have made to put forward 
that point. 


Dr. Neelin: I do not think the weaknesses of SCITEC 
were merely because it represented so many disciplines. It 
also had a very complex structure of representation. It was 
really too big, and the scientists in it, I do not think, could 


° 


get through to it. However, already informal discussions 
are under way between the two biological societies repre- 
sented here, the Canadian Association of Physicists, the 
Chemical Institute of Canada and possibly others, to see in 
what ways they can cooperate in lobbying. 


The Chairman: Would it be possible to have a broader 
association for the physical sciences, the life sciences, the 
social and human sciences, and the engineers, in four 
major groupings? 


Dr. Neelin: You would still leave the biochemists split 
between the two of them. 


Senator Hicks: You would be a good example, because 
you cannot exist without the discipline of chemistry nor 
without the discipline of biology. 


Dr. Neelin: Nor even physicists. 


Senator Hicks: Nor even physicists? Well, certainly if 
you are going to carry biology beyond the molecular level, 
you will have to have more to do with the physicists. 


Senator Stanbury: You will have to go to both, and 
agree in both places. 


Mr. Chairman, I am sure you will express our apologies 
to Dr. Neelin for not really getting down to dealing with 
his brief. 


Dr. Neelin: I believe much of it is duplication, really. 


Senator Stanbury: I was going to say that we appreciate 
the work that you have done to put some estimate on the 
remedial budget aspect of the situation. 


The other point I thought I might ask you to elaborate 
your thinking on is in the paragraph at the bottom of page 
1 where you say one would hope that the Institute for 
Research on Public Policy and the Canadian Research 
Board would have scientists on its board and the various 
scientific bodies which will be invited to participate 
actively in the formulation of science policy. Did you have 
something specific in mind there of some initiative that 
has been begun? 


Dr. Neelin: I would ask that Dr. MacLennan, who was in 
Toronto with Dr. Sheinin when this was prepared, if he 
could elaborate. 


Dr. MacLennan: No, I cannot. 
Senator Stanbury: That is an intriguing area, perhaps. 


The Chairman: The Institute of Research for Public 
Policy will appear later this fall, so we will bring that 
point to their attention, at least. 


I wish to thank you all very much. While Senator Stan- 
bury has extended our apology to you, Dr. Neelin, I cer- 
tainly wish to renew my and his apology to Mrs. Harris. 
However, as far as she is concerned, it is only an au revoir, 
as she will be back with us in November and perhaps with 
a better background of our interest in this committee. So 


we will all be waiting for you when you return this fall, 
Mrs. Harris. 


The committee adjourned. 
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SUMMARY 


The way of life of Canada's native peoples is based almost entirely on 
living resources. Agriculture, forestry, fisheries, wildlife and 
recreation are important components in the Canadian economy and all 
are based, in part or in total, on our biological resources. Biology 


is the one science Canada can least afford to neglect. 


The large growth of government intramural science research activities 
has not been matched by corresponding growth in either the industrial 
or the university sectors. Increased expenditures per se are not 
evidence of the health and well-being of Canadian Science. A modified 


peer-evaluation system for the allocation of the R & D budget within 


“government should be given careful consideration. 


On examination, we believe that the rationale for a reduction in the 
percentage of basic research, in terms of total R & D carried out in 


Canada, to be incorrect. 


As the rationale for freezing NRC grants-in-aid over the period 1969-75 
has never been made explicit it cannot be scrutinized. The effect of the 
6 year "freeze" is that inflation has eroded away nearly 50% of the funds 
for university research. Concurrently, there was a substantial increase 
in funds available for the payment of science activities abroad which 


now total $42 million (1975-76). 
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5. There is a serious inequity in the size of grants awarded to bio- 
scientists through the NRC and the MRC. Both agencies support an 
equal number of grantees, but the budget of the MRC is four times 
greater than that for NRC biologists. In non-clinical biology, 
MRC grants are, on average, double the amount awarded through the 
NRC even when the research itself is in comparable fields. Sim- 
ilarly, amongst NRC grants-in-aid, those in the physical sciences 
are, on average, significantly higher than those in the biological 


sciences. 


6. There is no substitute for universities in the role they fill in 
education. It is essential] that university programmes of instruction 
and graduate training be offered by professors who are themselves 
competent scholars. This requires that these professors be active 


researchers, and that their research has financial support. 


7. In the seventies student interest in biology grew rapidly, resulting 
in undergraduate enrolments more than doubling. Direct financial 
support for graduate students through scholarships and fellowships 
is small and the number awarded has declined seriously, resulting in 
reduced graduate enrolment. The myth of a surplus of doctoral grad- 


uates in biology is without basis. 


8. The interface between university and government in the bivlogical 
sciences is very: weak. We would prefer a return to the original con- 
cept of MOSST, that is, a ministry instructing other government 


agencies as to appropriate goals and expenditures for scientific 
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research, while at the same time ensuring that university research 
remained healthy and was able to contribute fully to a national 


science policy. 
}. INTRODUCTION 


Since the publication of the Reports of the Senate Special 
Committee on Science Policy, the problems and positions of university- 
based scientists in general, and biologists in particular, have 
changed dramatically. Your recommendations of six years ago must be 
viewed in terms of their relevancy today, which, in turn, requires 
an appreciation of what has happened to Canadian science since the 
SSIXtIesn.. 

We have attempted to document these developments as they have 
applied to Biology. Section 2 of this Brief outlines the role of 
Biology in Canadian science, a re-affirmation of the inter-relation- 
ship between basic and applied research, and the question of university 
education and graduate (manpower) training. Section 3 documents the 
changes in government policy that, in essence, resulted in the present 
separation between intra and extra-mural programmes in biology; the 
unprecedented growth in university enrolment in biology, and the current 
roles of the NRC and MRC in supporting bio-medical research. The final 
section looks to the future; the requirements to maintain viable bio- 
medical Canadian research programmes and the desirable role of the 
Ministry of State for Science and Technology including its relationship 


with the granting councils, and individual biologists. 
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2. ROLE OF BIOLOGY IN CANADA 


Basic and Applied Research 


"However, not even a small nation can extst simply as a 
parasite of the tnternattonal sctenttfie and technologtecal 
communtty. It has a moral obltgatton to contribute to the 
international pool of knowledge tf it wishes to go on fishing". 


"Because basic seience improves the quality of life each 
nation must make tts contribution not only to tts own interest 
and for tts own prestige, but for the improvement of hwnanity 
as a whole".t 


We endorse your words confirming your acceptance of the responsi- 
bility that Canada has to contribute its fair share to the furtherment 


of basic knowledge. Professor R.H.Haynes¢ has recently summarized the 


cultural impact: 


"More tmportant, the btological revolution has been realized 
tn the development of an elaborate technology that tnereas- 
tingly enables us to implement the consequences of our being 

a product and a part of natural processes whitch ean be ob- 
served, analyzed and modified in hitherto undreamed of ways. 
The tnterdependent growth of this revolutionary Weltanschauung 
and modern biomedical and ecologteal technique tnereasingly 
confronts us with ethtcal dilemmas and challenges to our 
values the like of which we have never met before". 


As far as practical significance is concerned, again you have your- 


selves stated: "basic science that justifies financial support is not 


as pure as tt ts often alleged to ber? 


J.D.Babbitt’ recently made the point: 


"the relation between baste and applied research is fundamental --- 
to the progress of sctence itself. Baste and applied research are 
but two stdes of the same eotn ---". 


Similarly, D.A.Chant” has stated: 
"There ts a continuun from basie to applied biology that constitutes 
the entity we know as Canadian Biology --- To advocate a nattonal 
programme in Biology, and its support, without the essential in- 
gredient of baste research is like striving to culture a tree with- 
out roots" 
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A look through the Annual Reports of the National Research Council of 
Canada, detailing grants-in-aid to university biologists, confirms 
that indeed much of the work supported through such grants should be 
classified as "applied" and "developmental" research, as defined in 
the Frascati Manual, and should not be treated as basic science at 
all. Historically, research in basic biology has paid its way hand- 
somely via applied applications.° 

There are also particular concerns for Canadians, because although 
Canada numbers itself among the countries claiming highly developed tech- 
nology and industry, it is, nonetheless, a country with major biological 
concerns. The following illustrate something of the extent of our app- 
lied biological problems. 
a) At present, the entire resource base of the Canadian Arctic native 
people is a biological one. If that is destroyed, the life of these 
people, as known today, is also effectively destroyed. Currently, we 
do not have sufficient data on the fragile eco-systems of the North to 
be able to provide for the peaceful co-existence of Canada's native 
people and the proposed technological developments. 
b) Canada is a major world food producer, a member of the small group 
of food exporting countries, and currently produces 20-25% of the world's 
exportable food surplus.’ By the year 2000, with no new food producing 
potential, we shall be a food-importing country, that is if there is 
anywhere from which we can import food at the turn of the century: 
) One of Canada's largest renewable economic resources is the Forest 
Industry. Development and exploitation that does not irrevocably damage 


this resource, must be based on biological principles. 
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d) Canada, having the longest shoreline of any country of the world, 
stretching over three oceans, has a key central role to play in the 


management, production, use and protection of the marine resources on 


our continental shelf; many of these resources are biological resources. 


e) Canada is one of the largest countries in the world in terms of 
land mass. Our size and geographical location present a range of var- 
jation in ecosystems that is still far from complete documentation, 

let alone understanding. In spite of this ignorance, we have built, 
and are building or have in preparation the construction of dams and 
reservoirs that will affect the flow of half the fresh water that flows 
into the Arctic ocean from Canadian territories. Similarly, two great 
pipelines are planned, one along the Mackenzie Valley and another from 
the Arctic Islands. 

f) The problem of biological contaminants in the environment is be- 
coming increasingly important. Biological studies on the impact of 
industrial wastes on the environment, the routes by which metallic 
mercury or lead become organic mercury or lead, and how they then move 
up the organisms of the food chain, are current unanswered questions 
requiring investigation. The point which cannot be emphasized enough 
is that the complexity and diversity of Canadian eco-systems means that 
the mechanisms by which a biological contaminant accumulates in one 


environment may not be the same as in any other environment. Each re- 


quires study and understanding to determine appropriate remedial action. 


The Science Council of Canada® pointed out that many of the app- 
lied biological problems facing Canada are uniquely Canadian. As they 
put it: “Nobody else will do it for us! ", To Support this work, our 
basic biology research programme must integrate and draw on the world 
pool of scientific knowledge to provide the new facts and concepts 


directly relevant to the Canadian situation. 
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In summary, there are major, uniquely Canadian problems tn applied 
Btology which must be resolved and whose resolution wtll 
depend on a strong base of Canadian fundamental research 
tn Btology. The first objective of any Canadian Setence 
poltey should be to develop these two areas tn harmony with 
one another so that the synergistic relationships between 


them are maximized. 


Scientific Manpower and University Education 

The second, and related objective of any policy for Canadian Science, 
is to ensure that there is an appropriate production of Canadian-trained, 
qualified scientific manpower. 


It is a corollary to the accepted premise that Canada has a responsi- 


‘bility to contribute its fair share to the furtherment of basic knowledge, 


that part of the responsibility is for Canada to produce its own trained 
scientific manpower. This does not necessarily mean that Canada should 

be responsible for training all her required manpower, but that, on balance, 
exporting some research potential and importing other expertise, there 
should be a very significant component of nationally trained investigators. 
Traditionally, postgraduate education and training has been largely carried 
out in universities, leading to graduate certification at the bachelor, 
master or doctorate level. We have not been persuaded by arguments that 
the central role of our universities in postgraduate education should be 
replaced by 'on-job'training. The terms 'education' and 'training' are 


not synonymous and indeed denote the essential difference between 
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university-based education, which of course includes a substantial 
training component, and the strict mission-orientated training pro- 
grammes operated within other federal and provincial departments and 
institutions. 

Universities are the only institutions in our society which 
combine education and research at the highest intellectual levels. 

That is their function - a critical analysis of what has been discovered 
in the past, the addition of new knowledge to increase our understanding, 
and the transmittal of the combined information. In the Canadian con- 
text other, principally governmental agencies, analyze and add to our 
knowledge by research which is conducted at the highest levels, but 

the universities are the only ones that consistently combine the pursuit 
of "understanding" with the education of graduate and undergraduate 
students. 

In any institution which is a university in both name and fact, 
the only difference between a student and a professor is that the latter 
teaches while both learn. Professors are scholars because they continue 
to learn -- a process usually camouflaged by calling it "research". 
Research and scholarship are synonymous for learning, although every- 
thing that is learnt is not published as visible “research". A scholar's 
insight and experience is increased continually as he learns, and in the 
process he develops a clearer understanding of what is known, qualifies 
judgements and rectifies errors, poses questions that open new insights, 
stimulates invention and produces new information, all of which add to 


the sum of what is known. In universities the imparting of information 
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by a scholar to a student cannot be separated from the scholar's own 
learning process, or, as commonly called, his research. 

In setting objectives or priorities for biological research, it 
is important to distinguish mission-oriented research programmes from 
non-mission oriented research. If this is not done, priorities in 
research become priorities for higher learning. When setting priorities, 
by definition other areas will be lacking in support, leading to decline 
of research and understanding in those areas. A substantial non-mission 
oriented research programme is therefore essential for the continued 
health of the discipline. 

This distinction is important in Biology, because our understand- 
ing of biological problems is not yet sufficient for us to be able to 
predict, within the very broad area covered by the Life Sciences, where 
there will be demand for trained manpower in 5, 10 or 20 years' time. 
This is especially true because all levels of government use employment 
as a tool in fiscal policy -- periodic orgies of hiring are followed by 
freezes and retrenchment. Therefore, an essential objective for biolog- 
ical research is to keep a very broad spectrum of research activity 
alive within Canadian universities. The current Grants-in-Aid pro- 
gramme of the National Research Council of Canada already does that to 
a significant degree. The support, in many cases, is small, but 
sufficient to keep the research programme viable, and therefore the 
potential for training further manpower in that area if necessary. More 
importantly, this broadly based low level of research support does at 
least ensure that Canada's undergraduate students ,who are tomorrow's 
researchers, planners and policy makers are being guided by practising 


scholars and not by fossilised or thwarted would-be researchers. 
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In coneluston, the universtttes represent a tremendous potenttal for 
btologiecal enquiry tn both baste and applted research, 
and for manpower educatton and tratning. They are a 
resource to be managed as carefully as any btological 
system. At present this resource ts grossly under- 


utilized and under-apprectated, as shown tn the next 


section. 
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3. BIOLOGY IN CANADA TODAY 


A. Current Attitudes and Policies, or "How we got here from there". 


The question must be asked how the Life Sciences in Canada came 
to be in their present financial position? What were the Federal per- 
ceptions of science during the past decade? How valid was the basis 
of these perceptions? 

In the latter half of the 1960's, the Federal government became 
concerned with the growth of research being done within the university 


sector (Fig. 1 )k 
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Figure 1. R & D expenditures by three performance sectors in Canada 


Source: A Sctence’ Policy for Canada Vor. 1.9 p27. 
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The decision was made to reduce funding to the universities by "freezing" 
both National Research Council Grant-in-Aid of Research and in-house 
research in the NRC laboratories, and secondly by allowing inflation to 
take its toll. This decision could be made operational rather easily, 

in that the same minister was both responsible for the NRC and was 
President of Treasury Board. 


The effect of this policy is clear (Fig. 2). 
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Figure 2. National Research Council of Canada, science research 
funding to universities expressed as a percent of 1969 level, and 
corrected for inflation using Consumer Price Index and Implicit 
Price Index. CPI and IPI courtesy Statistics Canada. 

University support via the NRC has been reduced by one-third in the short 


period of five years. For purposes of calculating the effect of inflation, 
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the Implicit Price Index has been used. This measures the price of 300 
goods and services and, in contrast to the Consumer Price Index, does 
not permit substitutions in the market-basket. There is no price index 
for science activities but probably costs rose more rapidly than IPI, in 
that science is both labour and energy intensive;/ for example, the cost 
of organic chemicals rose up to 400% in 1974 alone. 

The first obvious question is whether this decline in research 
support has occurred elsewhere. In this regard Fig. 3 reveals that 
Canada is alone among six industrial nations; that is the freezing of 


funding for research in science appears to be uniquely Canadian. 
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Figure 3. Support for university-based scientific research in 
six industrial nations. 
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Py guinel Ss 

The data shown are for the largest single granting agency in each 
country which, huwever, represent a dif*-rent fraction of total 
scientific research funding in each councry. 


Canada: National Research Council, Scholarships and Grants-in-Aid 
of Research Annual Reports 1969-70 to 1973-74; personal 
commun. 1974-75. 


United States: National Science Foundation: about 40% of total 
budget is for university research grants. This can be 
separated in N.S.F. Annual Reports, 1969-73, but not in 
budget estimates ("Special analyses, Budget of U.S. Govt., 
Fiscal Year 1976") 1974-76. 


Japan: Total science research and development funds to universities 
and colleges, but not including institutes or industry. 
Source: Japanese Embassy. 


United Kinadom: Science Research Council: budget, including six 
research establ ishme ikes up only a small part of 
the total science expenditure. Sources: Annual Reports 
of the S.R.C 1969-74, and person. commun. British 
High Commission. 


West Germany: Deutsche Forschungsgemeinschaft. This is a large, 
self-governing authority funded by the federal and state 
governments and by private donors. Ninety per cent of 
funds are for research support, the remainder for scholar- 
Ships, travel and publications. Source: Tatigkeitbericht, 
and person. commun. Deutsche Forschungsgemeinschaft. 

France: =.C -e National de la Recherche Scientifique. The Centre 
funds research in academic centres and in its own research 
institutes. Source: Rapport d'Activite and person. commun., 
French Embassy. 

The second question is whether Canadian spending for research in 
universities was excessive to begin with, and thus has the federal policy 
merely brought Canada .:co line with other countries? This was the view 
expressed in Vol. 2 of your 1972 Report, in which you noted that basic 


research in Canada was 25% of total research and development and needed 


to be reduced to 10% i -der he. consistent with other industrial nations. 
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Data from all reporting nations of the Organization for Economic and 
Co-oper :-ive 4 Santer for 1971, (Table 1), reveal that the percentage 
Support for basic research in Canada was consistent with that of other 
industrial nations, with the single exception of the United States. 


TABLE 1. Basic research as a percentage of total R&D. 


Country Per Cent Basic Country Per Cent Basic 
Germany 26.9 France 18.5 
Belgium 24.6 Spain Wars: 
Portugal 2158 Finland Io 
Greece 21.9 Sweden snare 
Canada Ze 4 Ttaly Lond 
Denmark CU hae Ales eer 
Norway 18.8 Ireland 9.8 


Table 2, however, indicates that in terms of both absolute and per capita 
spending on basic research, the United States was the highest of any 
country. The reason for the lower per cent basic research in the U.S. 
was the enormous amount of applied and developmental research undertaken. 
TABLE 2. Spending on R & D through higher education: ten nations ranked 


by expenditure. 


1971 Spending 


for R & D in 197] 197] 
Country Higher Education Population Spending Per 

(nila lies (millions) Capita (S Uns) 
WES eA. 3,786 203.2 [365 
West Germany 859 59.4 Y4555 
Japan eye T0357 1230 
France 433 49.8 8.83 
Canada 512 21 o} 14.85 
United Kingdom 219 ie 3298 
Italy 162 54.0 3200 
Netherlands 160 14 14.54 
Sweden 124 8.1 152.50 
Belgium 108 ls 12.00 
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In retrospect the Senate Special Committee appears to have been too 
concerned with percentage in support of basic research, rather than 

the absolute level. This statistic (%basic) is especially inappropriate 
in the case of Canada, because the total research effort (expressed by 
R&Das % of GNP, Fig. 4) is small. The reasons for its small size 

are a function of the peculiar composition of the Canadian economy; 

the primary sector (agriculture, forestry, mining, steel, etc.), does 
little research relative to the value of the product; the secondary 
sector is disproportionately weak in the Canadian economy and much of 
its related R & D is done in the country of the parent-company; the 
service sector is large but the units are generally too small to attempt 
R&D. The overall effect of this is to give Canada an unusually low 


total R & D effort (Fig. 4). 
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Figure 4. Research and development expressed as a per cent of 
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Gross National Product for six industrial nations. U.S. R & D 
expenditures do not include capital costs of facilities, but 
instead contain depreciation allowance. In recent years OECD 
has begun using GDP (Gross Domestic Product) in preference to 
GNP; R & D as a per cent of GNP had to be calculated from R & D 
as a per cent of GDP. 


Sources: U.S. National Science Foundation; OECD; Statistics Canada 


Your views and recommendations appear to have significantly influenced 
thinking, and led to similar reports being generated within Federal govern- 
ment departments. For example, “Science in a Changing Environment"!9 called 
for a reduction in funding of university research by Environment Canada, 
and a recognition of teaching as the only role of the university. 

Your recommendation! for a reduction of basic research to only 10 
per cent of total R & D by 1980 was consistent with the freeze in fund- 
ing already in force for both the NRC intramural research laboratories 
and for the universities. In fact this level of 10% was unobtainable 
because of the expansion of basic research in federal laboratories 


(Table 3) which far exceeded 10% and is still rising. 


TABLE 3. Federal government intramural research and development in the 
natural sciences!1 


Basic Research Total R & D Per Cent 


Year (thous. $Can.) (thous. $Can) Basic 
1973-74 58 ,847 642,002" Wez 
1974-75 65,84] 377,696 © Wott 


1975-76 74,940 407,832 18.4 
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Thus the reduction in basic research in the universities, induced 


through reduced funding, has been more than made up by the increased 


funding for basic research carried out in federal laboratories. The 


universities now find themselves on a treadmill to oblivion. 


So great 


has been this shift (Fig. 5) that the objective of 10% basic research 


could now not be achieved even if all funding for university research 


in the natural sciences was stopped. 
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In_sunmary, the federal perception in the late 1960's that support 
for baste research in the natural setences was excessive, 
was and ts without foundation. The view that baste re- 
search should be reduced to 10% of R & D was, and is, 
tll-founded. As a consequence, Canadian untiverstittes 
have borne the brunt of illogical finanetal constraints 
imposed on research in the natural setences, whtle 
federal intramural basie research in the natural setences 
has steadily increased both in terms of total montes and 


as a percentage of total R & D. 


Undergraduate and Graduate Students in the Life Sciences 


Over the 5 year period 1969-74, total undergraduate enrolment in 


~ Canadian universities increased by 19%, whereas that in Biology in- 


creased by 82%. To meet this unprecedented increase in student numbers 
in the biological sciences universities increased the number of full- 
time academic staff in Biology by 67%./ 

It was a logical development that, over the same period, total 
enrolment in Canadian graduate schools also increased by 19%. However, 
in reverse of the overall trend, graduate enrolment in the Life Sciences 
actually decreased over the period 1969-73 by 8% to a total of 4,937, 
some 10.4% of the total graduate enrolment in Canadian invest ise 
The reduction in the number of graduate students being produced in the 
Life Sciences is the clearest possible warning that the research health 
of our university biology departments is in serious jeopardy. 

We are aware that there are several reasons for the decline in 
graduate students in the life sciences, but undoubtedly, the major 


cause is the reduction in Federal support for university-based biological 


research. 
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Data released by the NRC W3 covering the period 1969-74, indicate 
that: a) the number of NRC Postgraduate Scholarships and Bursaries de- 
clined by 27.2% from 2178 to 1585; b) inflation and taxation (introduced 
in 1972) has reduced their net value from $4,600 to $2,590; c) the number 
of non-industrial NRC Postdoctoral Fellowships has dropped from 227 to 
190. The NRC has recently (December 3, 1975) decided to reduce these 
further to only 100 -- a 66% decline! 

The widely accepted myth of under-employment of students with 
post-graduate degrees receives no support from the information compiled 
by the Canadian Association of Graduate Schools, and should be discounted 
as a reason for declining graduate enrolment in Biology. In the 1974-75 
academic year, over 96% of students completing their Ph.D. degrees had 
appointments at the time of submission of their theses. !4 It should 
also be noted that the number of doctorates awarded in the Life Sciences, 
i.e., by departments in Division IV as defined by the Canadian Assoc- 
jation of Graduate Schools, dropped markedly (-20%) to only 330 in 


1974-75, 19 


This is equivalent to the 1971 production of doctoral students 
and is a direct consequence of the declining graduate enrolment in the 
Life Sciences noted above. 

For the future, there are, therefore, very clear signs that re- 
cruitment of Canadian-trained personnel to the Life Sciences is not going 
to meet the demand that is anticipated. More importantly, the capacity 
for training such personnel atso is being seriously eroded due to lack of 
research support to university biologists through the National Research 
Council. 


John Porter et we 


have carried out a future study which indicated 


that in a post-industrial society the growth of knowledge and complexity 
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of technology would require numbers of specialists at the Master and 
Doctorate level similar to the Baccalaureate level in the present 
industrial society. As already pointed out by the BCC,” if the present 
trend in graduate enrolment in the Life Sciences in Canadian univer- 
sities is not reversed, Canada will certainly not be able to satisfy 


the demands that will be made for biologists at that time. 


Research Support for University Biologists 

The erosion in university-based biological research has recently 
been documented by the Biological Council of Canada. The situation has 
reached such a critical state that the Science Council of Canada has 
initiated its: own study which will be published very shortly.© 

To briefly re-iterate the stark facts: In 1969 the NRC awarded 
927 research grants, at an average value of $8,066, to university 
biologists. In 1975 1240 grants at an average value of $9,623, were 
awarded. Over the 6 year period the number of awards increased by 34%, 
which is just over half the rate of increase of eligible biologists 
(c.f. 3b), whereas the average size of the grants increased by only 19%. 
Over this same period, the average rejection rate of biological applicants 
was 22% per annum. Even assuming that the 1969 average level of support 
per grantee in Biology was satisfactory ( an assumption open to serious 
question and doubt) the 1975 average level of support should have been 
$11,413 just to compensate for the effect of inflation over the past 
Six years. 

It must be recorded that, over the period in question, industrial- 
ists and scientists, through the NRC, did not successfully re-orientate 
the major thrust of the NRC Grants-in-Aid programme, either in terms of 


setting national objectives for science, nor by simply adjusting funding 
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to take into account the changing distribution of Canadian scientists. 
Thus, for example, between 1969 and 1975, the number of grants re- 
quested by university chemists decreased by 5% but the awards increased 
in average value by 35% to $13,987. In 1975, Biology accounted for 

28% of the 4413 successful NRC grantees, but only received 23% of the 
budget. Five percentage points is $3.3 million which would have 
increased the average grant in Biology by 28% to $12,284. 

In aggregate, the differential between the physical sciences and 
the biological sciences, which amounts to several million dollars, has 
several profound effects on Canadian science. First, there is a direct 
effect on the supply of scientists at the doctoral level and their field 
of competence. There are over 1000 post-doctoral associates in the 
physical sciences supported through the NRC Grants-in-Aid: there are 
Tess than 200 in the biological sciences. Secondly, the differential 
affects the scale and level of research Capacity in the discipline. 
Physical scientists are working at the level of atomic structure; 
biologists are still at the molecular level. Thirdly, there is the 
inter-relationship between a university scholar's research and teach- 
ing, already referred to in Section 2 of this Brief. The differential 
influences the education process, not only within the university but 
through the products of the university education system, so that the 
whole cycle becomes self-sustaining. 

A second Canadian problem is the Operating practice of the NRC 
and the MRC. Both agencies support an almost identical number of bio- 
scientists (1100 each) but the MRC's budget for extramural research is 


four times greater than that of the NRC. This has led to significant 
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A recent study of the Canadian Society of Cell Biologists !/ has shown 
that among colleagues of similar interests and needs, those supported 
through the MRC had grants twice as large as those supported by the 
NRC. Further, while the proportion of NRC grants over $20,000 was 
only 15% of the total awarded, more than half of the MRC grants were 
over $20,000 and 15% of them exceeded $40,000. 

This disparity is not peculiar to the group of biologists 
selected for the study cited. The Science Council,° selecting 1475 
scientists in the fields of non-clinical physiology, biochemistry, 
nutrition, cell biology, genetics, microbiology and immunology, 
showed that of those supported through the NRC, 62% received grants 
less than $10,000, 19% less than $5,000, and only 8% received grants 
over $20,000. Grants over $30,000 were virtually non-existent. In 
contrast, only 14% of the MRC grantees received less than $10,000 


and nearly 25% of the grants awarded were over $30,000. 


Federal Support for Research in the Life Sciences 


Support for extramural research in the Life Sciences comes, in 
the main from both the National and the Medical Research Councils. The 
role of these Councils, and of other federal government agencies inter- 


ested in biological research, is shown in the following table (Table LOW 
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TABLE 4. Federal Government Expenditures on Research in the Life Sciences, 


1974-75 (including biology and clinical medicine) ul 


heer 


Extramura ] 
Department or Agency University Sector 

(thous. $) 
Agriculture 600 
AECL 202 
Environment 1,569 
IAND ane 
IDRC 146 
MRC 39 ,109* 
National Defense 515 
National Health & Welfare Layie2ers 
NRC 1oyGc3 
Supply & Services 18 
TOTAL 71,026 


* One-third is classed as biology, one-third as clinical medicine and 
one-third as "other". 


** $522,000 classed as biology, the remainder as clinical medicine. 


Briefly, there are four points evident from the data presented: The 
first is that no less than 10 Federal agencies are involved in research 
Support in the Life Sciences. Secondly, that extramural awards by the 
MRC account for 55% of the total expenditures; thirdly, that the dis- 
parity between extramural support for the medical sciences through the 
MRC and NHW and that for the rest of biology through the NRC is 3.4:1 in 
favour of medicine, and finally that extramural support from the depart- 
ments of Agriculture and Environment is at ludicrously low levels. In 
the case of the latter ministry it is clearly implementing its own 
report "Science in a Changing Environment", recommending the relegation 


of our universities to a “teaching-only" role. 
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TABLESS: 


Total Federal Expenditures on Activities in the Natural Sciences, 


by Departments. 


Extramural Per Cent 
Total University sector University 
Department or Agency  (thous.$) (thous .$) Sector 
Agriculture 89,389 PAO Weee 
AECB 10,391 109375 99.84 
AECL 102,297 769 OF75 
CIDA 26,379 4,555 Veeco? 
Communications 34,579 Te Cues 
EMR 80,988 les ca 1.49 
Environment (ae oe ie) 3,900 1.69 
IAND Yael sd Wa 507 19.41 
Ind. Trade Comm. 114,279 1,830 1.60 
IDRC 10,805 292 Lah 
MRC 43,816 40,424 92.25 
Natl. Defense 83,445 3,34] 4.00 
Natl. Health & Welf. 317362 14,268 AS: 55 
NRC 16355 127 65 ,892 40.39 
Supply & Services 2.921 346 Wiees 
Transport 12,632 1,068 8.45 
Other 21,540 000 0.00 
TOTAL 1,061,915 150,659 14.19 


The distribution of expenditures by the Federal Government in the 


natural sciences is shown in Table 95. 
only 1/7 th. was in the university sector and only 6% 


research in the Life Sciences. 


Out of the total of $1.06 billion 


was awarded for 


We would suggest that the Senate Committee 


consider whether there are valid reasons for the relative lack of support 


for university-based research in the natural sciences in general, and 


specifically the implications of spending less than 7% for research in 


the Life Sciences. 
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Contract research for specific projects was originally intended as 
a partial substitute for the decline in extramural programmes. In fact, 
of the $6 million worth of contracts awarded through the Department of 
Supply and Services to universities and non-profit institutions in 1974-75° 
less than 10% went to biology departments, and none of this money went to 
unsolicited proposals covering projects identified by university biologists 
as having applied significance to the particular agency's mandate and goals. 

The conclusion that seems inescapable is that the earlier warnings of 
the Senate Committee that increases in mission-oriented funding should not 
be at the expense of the traditional funding based on scientific merit and 
potential for fundamental discoveries, have been ignored or rejected. 

The final point evident from the data in Table 5 is that if the extra- 
mural university sector only accounts for 14.2% of total expenditures, 
intramural government research must account for a large portion of the 
balance. This conclusion is supported by data published by mosst!® 
indicating that Federal Government intramural expenditures in the Life 
Sciences were 3 times greater than the level of extramural support, and 
that in biology (excluding agriculture and medicine) the disparity was 
9:1 in favour of intramural Cee eacerhe 

Drs. H.R.Wynne-Edwards and E.R.W.Neale have recently commented 
on the growth in government intramural research since the mid-sixties.!? 


As they rightly point out, government science now makes a major and val- 


uable contribution to the development of government science: 


* We have been unable to entirely reconcile the data published by mosst/8 


with that-of Statistics’ Canada. |! 
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"but for government to point to inereased expenditures for 
setence as a stgn of the health and well-being of Canadian 
setence ts not good enough tf these inereased expenditures 

take place only within the government." 

That is the problem, because as the above data clearly indicate, research 
growth in the Life Sciences in recent years has been very largely con- 
fined to within the government. This growth must be more evenly divided 
between industry, the universities and government. 

There is also one fundamental difference between extra- and intra- 
mural research programmes. With very rare exception the former are all 
based on a genuine peer-review system. It can fairly be said, and 
defended, that the NRC and MRC are not supporting any second-rate re- 
searcher, trying to tackle some trivial problem. The projects have 
been evaluated; the investigator has been judged. In the latter case 
there is also an international component, in that a researcher's pre- 
vious success can be measured in terms of scholarly publications. 

These, in turn, even in the case of Canadian scientific journals, are 
reviewed by internationally recognized authorities. Thus, the univer- 
sity sector can be expected to be more productive of good research, per 
dollar expended, than government services. 

Drs. Wynne-Edwards and Neale advocate that the peer-review system 
evolved by the NRC and MRC and now also used by the American National 
Science Foundation, should be the basic means of allocating the R & D 
budget both within and outside the government. |” There are, of course, 
problems in applying peer-review to mission-oriented programmes, but 
we feel that they are not unsurmountable, and that the proposal for a 
modified peer-judgment system applicable to each mission should be given 


very careful consideration. 


57 
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4 "TOWARDS THE EIGHTIES" -- POSSIBLE CHOICES 


The case already has been made by both the Biological Council of 
Canada’ and the Science Council of Canada°, that funding for basic bio- 
logical research in Canadian universities has been, and is inadequate 
to maintain the necessary rigour for high quality work. The current 
marginal levels of financial support foster artisanal research con- 
centrating on problems which can be solved cheaply rather than invest- 
igation of problems which are important. This, in turn, leads to the 
production of future Canadian bioscientists whose training has been 
inadequate, who are not experienced with experimental hardware common 
in biological laboratories outside Canada, and who have not had the 
opportunity to develop their scientific intellect to its potential. 

The present serious situation can only be remedied by a substantial 
increase in the financial support for basic biological research, now 
funded chiefly by the National Research Council. Without increased fund- 
ing less than 400 biological research programmes throughout the whole of 
Canada could be funded by the NRC at an adequate, but certainly not gen- 
erous, level of support.© This would be equivalent to cutting off two- 
thirds of the current grantees, and leave far too small a base for con- 
tinued work on the myriad of problems constituting Canada's research 
needs in biology. The Biological Council of Canada’ suggested a basic 
budget for NRC supported biological research of $18.5 million for 1976-77. 
This budget was based on (i) a partial correction of the peculiarly 
Canadian discrepancy between research support for the physical and for 
the biological sciences, (ii) a slight growth in number of grants (univer- 
sities are still increasing the size of their Biology departments because 


of student demand), (iii) a 10% annual inflation factor. 
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The Science Counci1® arrived at a similar figure of $19.9 million 
for 1976-77 based on allowances for inflation, increase in numbers of 
grantees, and the need to provide heavy equipment for biological lab- 
oratories. 

The two budgets proposed have no novel components in them, but 
it must also be pointed out that the research climate in Canadian 
universities has changed significantly over the past 5-6 years. Provincial 
support for universities has not increased at the same rate as inflation 
and university growth, so that the universities today do not have the 
financial resources to equip new staff members nor augment the sums 
awarded by the NRC or MRC. 

These 1976-77 "remedial" budgets, approximately 60% higher than 
the amount of money currently allocated to Biology through the NRC, are 
consistent with the 1980 goal of $45 million (= $50 million taking in- 
flation into account) proposed by Larkin and Stephen. <2 We are already 
halfway to the target date, but only one-quarter way to the target budget. 
In isolation the increases now deemed necessary seem massive. However, 
it should be remembered that it is the neglect of the Biological Sciences 
during the past 6 years which created this situation. It should also be 
borne in mind that the increased remedial funding represents a very smal] 
percentage of the total R & D budget of the Federal Government; for 
example, a 10% transfer from intramural expenditures for Biology to extra- 
mural grants would be equivalent to a 100% increase in NRC support for 
Biology. 

The major concern is to ensure the most effective use of Federal 
monies for biological research, whether it be basic, applied or develop- 
mental. As part of the arrangements to meet this concern, there should 


be a continual dialogue between the major biological societies of Canada, 
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represented almost entirely by the Biological Council of Canada and 

the Canadian Federation of Biological Societies, the granting councils 
concerned, other Federal Agencies supporting extramural activities, and 
perhaps, most importantly, the Ministry of State for Science and Tech- 
nology. 

It is therefore, with considerable regret that we have watched 
MOSST, under three successive Ministers, of which the present is only 
part-time, become increasingly less effective in acting as the essential 
cohesive force in both initiating and responding to the goal of a 
science policy for Canada. 

The most attractive alternative to maintaining the status quo 
is a re-activation of MOSST's original goals, with the authority from 
Cabinet to instruct other ministries on appropriate goals and expend- 
itures on research investigations in previously determined areas of 
importance. The recent admission by MOSST that it was not aware of all 
areas of scientific research currently being investigated by government 
agencies -- a situation hardly surprising in view of the number of 
agencies involved -- emphasises the need for Cabinet approval of an 
over-riding authority for MOSST. It would be the responsibility of 
MOSST to ensure that university-based scientific research, particularly 
in the Life Sciences, was fostered, and adequately funded. This would 
involve not only investigations in basic Biology but also in applied 
and developmental areas. It is important to synergise the research 
potential of Federal laboratories and the universities. MOSST should 
also strongly pursue their current futures study on the numbers and 
areas in which trained scientists will be required in 10-20 years' time. 
A mechanism should then be found to give some control over the number of 


graduate students trained, while allowing maximum flexibility to both 
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supervising professors and the potential students. A key element 

might be that 90% of all graduate students must have obtained a post- 
graduate scholarship, tenable in the laboratory and university of their 
choice, coupled with a modest research grant. Operating grants for 
principal investigators would then be divorced from graduate student 
Support. The remaining 10% of graduate enrolment would allow univer- 
sity professors to accept students whom they believed in but who had 
not received a national scholarship. 

As part of the upcoming federal-provincial discussions on cost- 
sharing for our universities, consideration should be given to the 
provincial responsibility for supporting university scholarship. As 
we have already argued, university scholarship encompasses both teach- 
ing, learning and research. They are inseparable components in the 
life of every university professor, and should be recognized as such. 
In this regard the French model might be considered, namely that by 
virtue of a university professorial appointment, the university (and 
the province) accepted the responsibility of providing modest financial 
support to enable the professor to pursue his scholarly duties. Additional 
funds, solely on the criteria of excellence applied to the proposal and 
to the professor, would be awarded from one of the national granting 
councils. 

Introduction of such systems for both graduate work and research, 
and guidance of the research goals of individual universities, would 
also solve one of the major problems currently facing the NRC, namely 
supporting university-based research programmes in animal sciences, 
forestry, kineseology etc., which were, and probably still should be 


funded by the departments of Agriculture, Environment, National Health 


and Welfare, etc. 
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It goes almost without saying, that the oft-delayed new granting 
councils should be established as a matter of urgency. The present 
uncertainty is severely detrimental to future planning for Biology in 
particular, and science in general. The new Natural Sciences and 
Engineering Research Council will have to preside over, and direct the 
inevitable and necessary changes in Canada's science policy. Applied 
sciences, such as Biology, must be promoted. This can easily be done 
by ensuring that the composition and terms of reference of the NSERC 
reflects the importance of disciplines such as Biology. It is worth 
noting that although Biology accounts for 28% of the entire NRC Grants- 
in-Aid programme, there has usually only been one, and sometimes two, 
biologists appointed to the Council itself. 

It is equally important that the individual councils should have 
a direct voice at the Cabinet level, so that all matters affecting 
Canadian science may be argued and forcibly represented, as is now the 
case in the applied areas of medicine, agriculture, fisheries, etc. 
What is currently so illogical is that the area of basic scientific 
enquiry, upon which ALL applied and developmental work rests, is the 
one area neither directly represented, nor heard, when the specialized 


applied areas have their own influential Support. 
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Appendix "47" 


Canadian La Société Canadienne 
Biochemical Society de Biochimie 


Dr. Rose Sheinin 

500 Sherbourne Street 
Department of Medical Biophysics 
University of Toronto 

Toronto, Ontario M4X 1kK9 


December 8, 1975 


Senator Maurice Lamontagne 
Canadian Senate Special Committee 
Science Policy 

The Senate Canada 


Dear Senator Lamontagne: 


Re: Farthcoming activities planned by the Canadian 
Senate Special Committee on Science Policy. 


On behalf of the Canadian Biochemical Society I should like to thank 
you for your letter of October 14, informing us of the progress your 
committee on Science Policy has made, and permitting us to participate in 
the formation of science policy in Canada. 


This very short brief derives from the immediate considerations of 
myself, as Chairman of the Canadian Biochemical Society, and Dr. David 
MacLennan who is Chairman of the society's Science Policy Committee. It 
should however be considered as a compilation of many hours of thought and 
discussion by Canadian Biochemists and Bioscientists from right across 
Canada. As you will understand, Science Policy has a very profound impact 
on the contribution that we as scientists make to Canadian life. In groups, 
at many, many meetings, we have discussed it over and over again. 


ee The Future Research Program 


One of the major declarations which issued from the Lamontagne Reports 
echoed the desire of Canadian Bioscientists i.e. the need and obligation to 
participate in the formulation of Science Policy in Canada. Since 1969 we have 
seen the structures for this participation being built through the Medical 
Research Council, the National Research Council, Canadian Federation of 
Biological Societies, SciTech and most important through MOSST. Unfortunately 
the MOSST developments appear to have come to a halt. It is not clear what 
then is to be the major stable formal link between Canadian Scientists and 
the Science Policy forming structure of government. 


One would hope that the Institute for Research on Public Policy and the 


Canadian Research Board would have scientists on its board and that the 
Various scientific bodies (both individual, like the Canadian Genetics Society, 
and umbrella, like the Canadian Federation of Biological Societies) will be 
invited to participate actively in the formulation of Science Policy.) Each 
society has a publication, through which the deliberations of the Institute and 
the Board could be made available to all Canadian Scientists. 
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2 Systematic Review 


We commend the Senate Committee on its initiative in monitoring a review 
on the implementations of their initial reports. There are many areas which 
have in fact received little or no help. Some of these are noted below. 


3. Criteria to Assess and Review Science Policy 


As noted under 1. the MOSST developments, which were initially to have 
involved Canadian scientists at many levels, appear to have faltered. We 
therefore welcome an open, critical assessment of its original intent and 
how the purposes set out may best be achieved. 


Developments Since 1969. I. Science Policy Formulation 


The Canadian Biochemical Society is not now in a position to submit a 
major formal brief. Much of what was contained in the original brief of 
1969-70 is valid, although it is now clear that there is greater appreciation 
that Canadian Scientists as a group must have significant input to the 
formulation of science policy. 


Let me review the developments since 1969-70, as they affect the 
Canadian Biochemical Society, but also all other scientific societies in 
Canada. Few, if any, positive changes in science policy formulation as they 
affect the basic scientists, have occurred since then. The various emerging 
positive developments, which centred around MOSST, SciTech and HOST have 
now receded almost out of sight. 


What we have been left with are the negative developments. These are 
reflected in a faltering system whereby the scientific community has no 
direct input into developing science policy in Canada; and in reduced support 
for basic biological research performed in Medical Schools and in Biology 
Departments of Universities across Canada. 


Positive action on the part of Bioscientists in developing science policy 
have occurred. Thus the Canadian Biochemical Society, like others, has its 
own Science Policy Committee. The committee sits in conjunction with others 
at the Science Policy Committee of the Canadian Federation of Biological 


Societies. This committee has been very active in attempting to develop 
priorities and to interact with government to assess the impact of 
implementation. 


In Ontario we have formed the Association for the Support of Medical 


Science. It is a broad-based organization drawing not only on biochemists, 
but on all bioscientists. Again the purpose is to develop science policy 
and to provide interaction with both provincial and federal governments. 
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Unfortunately we have not been able to establish formal, effective 
- interaction with government agencies devoted to development of science 
policy in Canada. 


II. Funding of Biological Science Research 
A second major problem which has been clarified since 1969-70 is that 


biological research is not adequately funded. This is true for that 
research being carried out in Medical Schools, generally funded by the 
Medical Research Council. It is even more evident for that research 
performed outside the medical schools and supported primarily through funds 
provided by the National Research Council. 


(a) NRC-Funded Research 

The Science Policy Committee of the Canadian Federation of Biological 
Societies in association with the Science Council, has prepared a position 
paper on NRC —- funded research. This document will be forwarded to you 
directly. It of course represents the views of the Canadian Biochemical 
Society. Here follow the major conclusions of the report. 


A National Statement on Basic Biology 
Tomorrow's Biology 
The Case for Basic Biological Research in Canada 


Summary 


Ibs Introduction 

The purpose of this Statement is to reveal the current inadequate level 
of funding of basic biological research carried out in departments of biology 
at Canadian universities, and to recommend relief from the consequences. 


As a scientific discipline, biology is central to the resolution of a 
host of contemporary and future human problems. To fill this mission, biology 
must be sustained by basic research, a major portion of which is performed in 
university faculties of science. The principal source of financial support 
for these endeavours is the extramural grants program of the National Research 
Council, particularly the operating and equipment grants awarded to individual 
members of faculty. After years of short funding this program is far from 
meeting its full potential for production of new information and of trained 
personnel. 


2 Recent Trends 

The purchasing power of operating and equipment grants in biology has been 
severely eroded since 1969. For six years prior to that date, the average 
individual operating grant increased from some $6,000 to $8,000, just keeping 
pace with the increased cost of research. Between 1969 and 1974 only $500 
was added to the average grant. These meager increases did little to stave 
off the steady erosion in effective value of most grants. It has been 
calculated that a 1974 operating grant would buy 41% less research than a 


1969 grant. 
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This year the National Research Council, despite its perennially 
inadequate budgets, offered some respite in this steady decline with an 
increase to about $9,600 in the average operating grant. However, in 
biology this was in large part possible only at the expense of equipment 
budgets which have been more than halved in six years, during which the 
dollar cost of apparatus had more than doubled. Consequently, for seven 
years, only one in twenty successful grantees could acquire a piece of 
major equipment each year, scarcely enough to cover the addition of new 
applicants without allowing for replacement, modemizing or adaptation to 
new research enterprises by continuing grantees. 


ae Current Needs 

A proposed model budget suggests that a typical grant for a fully- 
trained biologist starting independent research in a Canadian university 
should approach $10,000, and yet 62% of all grantees in biology received 


less than this amount in 1974. This sum would cover only research supplies, 
equipment, travel and service needs. If an investigator were sufficiently 
productive to warrant continued support, the needs would expand to include 
support for assistants and professional associates, requiring doubled or 
trebled grants to a progressively smaller number of grantees. For the 

select few who attain an internationally recognized level of research, a 
budget of $60,000-$100,000 annually would not be exorbitant. Yet only 2% 

of the grants in biology awarded by the National Research Council in 1974 
exceeded $30,000 and none exceeded $50,000. Consequently, even the top- 
quality bioscientists in Canadian universities have been unable to achieve 
their full potential, whatever the merits of their projects. A redistribution 
of current budgets to provide fewer, larger grants could be achieved only by 
rejecting two-thirds of the applications outright. The 800 disappointed 
grantees would include many new, untried applicants, and a host of productive 
bioscientists representing many essential facets of the diverse biological 
discipline. The needed breadth and flexibility can only be achieved by a 
major increase in the budgets of the N.R.C. grant selection committees for 
biology. 


If, as a start, one accepts thet the relative status of biological 
research budgets in 1969 was not excessive, a mere updating which corrects for 


seven lean years gives a 1976 Remedial Budget for basic biology of $19.9 
million. To this we recommend the addition of $1 million to support full- 


time post-doctorate research associates in university biology departments 
so that we may better utilize the wealth of talent now available and nourish 


that resource for our future needs. 


These increases would markedly improve the average grant, but to obtain 
the ideal breadth of support from the novice up to the leader of international 
stature, a Target Budget for 1976-77 would require $30 million. If such a 
goal is postponed, the eventual cost of a program of this scale will increase 
apace with inflation and the growth of the discipline, as it follows the 
demands of society. The sooner these goals are appreciated, the surer 
Canadians may be of anticipating and avoiding biological crises related to 
the quality of our lives. 


September 8, 1976 Science Policy 24 : 69 


Senator M. Lamontagne 
page 5 
December 8, 1975 


4. Key Recommendation 
That an immediate remedial budget of $19.1 million be given urgent 
consideration; that serious consideration be given to the funding of 


post-doctorate research associates on large research teams to promote the 
development of basic biological research goals of recognized priority; that 
recognition be given to an eventual target of $30 million for basic biological 
research in universities. 


(b) MRC-Funded Research 

We wish to make three major points with respect to biomedical research, 
i.e. biological research performed in medical schools and health-related 
institutes or faculties. 


the Biomedical research is not adequately funded; 2. There is a disparity 
in the level of research funding for biomedical research by different Federal 
Agencies; 3. Biomedical research is being increasingly restricted as medical 
school budgets are constricted by provincial governments. 


The Medical Research Council is the largest contributor of funds for 
basic research by members of our society, and for biomedical research across 
Canada. The Medical Research Council has, in our opinion, provided superb 
leadership in the development of biomedical research in Canada. Since the 
organization of this Council is well known to you, we will not elaborate on 
its achievements but we would like to point out that it is clearly carrying 
out a policy of support for work of high quality as suggested by your summary 
recommendations 10 through 13. 


Over the past several years the MRC budget for supporting research 
has diminished in real dollar value, particularly in the last 3-4 years. 


The crisis point was reached in 1974 when biomedical research workers were 
forced to protest the loss of purchasing power in research budgets. A 
statement on the need for immediate increases in research funding was 
prepared and presented to the honourable Marc Lalonde, Minister of Health 

and Welfare. A copy of this statement is enclosed for your committee. While 
the MRC budget was increased in response to this protests, it was cut back in 
June 1975, and the present state of the budget of the MRC is not known to our 
membership. 


It is clear from data presented in the statement that biological research 
generally and biomedical research in particular, is not being adequately 
supported. It is also clear that among the long term consequences is a 
decrease in the number and quality of young people entering the field of 
biomedical research. Already the number of medically-trained people 
entering research has dropped sharply. In any projections of the future 
attention must be paid to the training of young people entering the research 
area. 


Finally, we would point to a crisis in University funding at the 
Provincial level which is causing severe restrictions in Departmental budgets 
of medical, as well as basic science faculties throughout the country. In 
an atmosphere where service in the form of teaching must be preserved, research 
is jettisoned first. The erosion of research support in Universities is 
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underway and this does not bode well for future research in Canada. The 
serious decline in teaching and in research in Canadian universities will 
have a profound long-lasting effect on the intellectual and practical 
contributions that Canadian scientists will be able to make in the future. 


At this critical point we would emphasize once again the very great 
need for the direct involvement of Canadian scientists in the development 
of science policy in Canada. The Canadian Biochemical Society will 
participate fully at every possible level. We hope your Committee will 
call on us and all other scientific societies to do so. 


Sincerely yours, 


pA) ores 


Rose Sheinin, Ph.D. 
Chairman, Canadian Biochemical Society 


RS/ cb 


cc Dr. D. MacLennan 
Dr. G. Setterfield 
Dr. J.M. Neelin 
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THURSDAY, SEPTEMBER 9, 1976 


Twenty-fifth Proceedings on 


the Study of Canadian Government and 
other expenditures on scientific activities 
and matters related thereto. 


THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 


The Honourable Maurice Lamontagne, P.C., Chairman 
The Honourable Donald Cameron, Deputy Chairman 
AND 


The Honourable Senators: 


Asselin Hastings 
Bélisle Hicks 

Bell Lang 

Blois Manning 
Bonnell Neiman 
Bourget Riel 
Buckwold Robichaud 
Carter Rowe 
Giguere Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
Grosart Yuzyk 
Haig 

27 Members 


(Quorum 5) 


Order of eerie 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommends that it be 
authorized to consider and report on Canadian govern- 
ment and other expenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate 


Zoe 


Minutes of Proceedings 


Thursday, September 9, 1976 
(39) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 9:35 
a.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Carter, Godfrey, 
Hicks, Lamontagne, Lang, Stanbury and Yuzyk. (8) 


In attendance: Mr. Philip J. Pocock, Director of Research 
and Mr. Jacques W. Ostiguy, Chief of Administration. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses were heard: 

From: The Canadian Council of Urban & Regional Research 
Professor Meyer Brownstone, President; 
Mr. Serge Boucher, Vice-President; 

Mr. Vernon Lang, Executive Director; 
Mr. Hans Blumenfeld; 

Mr. Robert Cournoyer; 

Mr. John Hitchcock. 

Social Science Research Council of Canada 
Dr. J. J. Loubser, Director. 

Humanities Research Council of Canada 
Dr. David Steedman, Academic Director; 
Mr. Pierre Savard, Past Chairman. 
Canadian Political Science Association 
Professor Hugh Thorburn, President-Elect, 


Professor Conrad Winn, 
Secretary-Treasurer. 


On Motion duly put it was Agreed that the brief present- 
ed by the Canadian Council on Urban and Regional 
Research; the brief presented by the Social Science 
Research Council of Canada together with a statement on 
the Crisis in Social Science Research Funding approved by 
the Council on June 6, 1976; the letter dated March 4, 1976 
addressed to the Honourable Senator Maurice Lamontagne 
by Mr. Joha Banks, Executive Secretary of the Humanities 
Research Council of Canada be printed as appendices to 
this day’s Minutes of Proceedings and Evidence. (See 
appendices Nos. “48”, “49” & “50”). 


Professor Brownwstone, Dr. Loubser, Mr. Boucher, Dr. 
Steedman and Professor Thorburn each made an opening 
statement. The witnesses then answered questions put to 
them by Members of the Committee. 


At 12:47 p.m., the Committee adjourned until 2:30 p.m., 
Thursday, September 9, 1976. 


ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Thursday, September 9, 1976. 


The Special Committee of the Senate on Science Policy 
met this day at 9.35 a.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the Chair. 


The Chairman: Honourable senators, this morning we 
have three main organizations. One is part of another, and 
has accepted our invitation to be present this morning. We 
have the Canadian Council of Urban and Regional 
Research, the Social Science Research Council of Canada, 
the Humanities Research Council of Canada, and the 
Canadian Political Science Association, which is part of 
the Social Science Research Council of Canada. 


I propose to invite the main spokesmen to make short 
opening statements. Perhaps at the beginning of the ques- 
tion period we could concentrate on the brief of the 
Canadian Council of Urban and Regional Research because 
it is more restricted in scope, and then devote the major 
part of this morning’s hearing to the other briefs. 


In terms of briefs and printing, I would suggest that we 
print the brief that we have received from the Canadian 
Council of Urban and Regional Research, and the brief we 
have received from the Social Science Research Council of 
Canada. This second brief is a joint presentation and it is 
supported by the Humanities Research Council of Canada 
and, also, as a matter of course I suppose, the Canadian 
Political Science Association. In addition I would propose 
to print a letter which was addressed to me by the 
Humanities Research Council of Canada dated March 4, 
1976, and a letter from the Canadian Political Science 
Association. It is also suggested that we should print as an 
addendum to the brief from the Social Science Research 
Council of Canada a statement entitled: “Statement of the 
Crisis in Social Science Research Funding”, approved by 
the council at their last meeting on June 6, 1976, held in 
Quebec city. It is a very short statement. It does not add 
very much to the main statement, but it represents a more 
recent view of the situation. 


(For text of briefs and letters, see Appendices pp.28-95) 


We will now hear the opening statements. I would ask 
each spokesman to introduce the members of his own 
delegation, if any. 


Professor Meyer Brownstone, president, Canadian 
Council of Urban and Regional Research: I would like 
first to express the appreciation of the Canadian Council 
of Urban and Regional Research for a second opportunity 
to discuss science policy with you, the application of 
science to urban policy problems or the urban condition in 
general. 


I shall now introduce the members of our delegation. 
With me today are Mr. Serge Boucher, Vice-President and 
a development organizer for the Laurentide Regional De- 


velopment Council; Professor Leslie J. King, Dean of 
Graduate Studies at McMaster University and a geogra- 
pher; Mr. Robert Cournoyer, a former executive director of 
the council, and presently Director of Research and De- 
velopment in the Planning Branch of the Quebec Depart- 
ment of Municipal Affairs; Professor John Hitchcock, the 
Associate Director of the Centre for Urban and Commu- 
nity Studies at the University of Toronto; Mr. Vernon 
Lang, our present Executive Director; and Professor Hans 
Blumenfeld, who is a fellow of the Institute of Planners, a 
distinguished international planner who from time to time 
teaches at the University of Toronto. 


Mr. Chairman, it has been some seven years since our 
predecessors on the council appeared before you. Since 
that time much has happened on the urban front. I must 
report, unfortunately, that our ability to study urban prob- 
lems and to develop urban policies through research, which 
of course is our main interest, has not improved in those 
seven years. This is despite the creation of a number of 
new institutions in Canada, including the Ministry of 
State for Urban Affairs, whose mandate is specifically to 
deal with the urban condition and to develop adequate 
policy to deal with the urban situation. 


The council itself, in those past seven years, has been 
very busy spending research funds which initially came 
solely from the Ford Foundation. As you will note from our 
earlier brief those funds later came from federal govern- 
ment, the Ministry of State for Urban Affairs. 


I am not going to review our previous submission, I 
really want to mention events that occurred between that 
writing and the present time. The members of the commit- 
tee may be aware that unless something happens very 
quickly this is the wind-up year for Canadian Council of 
Urban and Regional Research. After 15 years of govern- 
mental support we are now faced with the systematic 
winding up of our affairs in the current year. We are 
endeavouring, Mr. Chairman, to perpetuate the influence 
of what we have done, rather than our institution. We are 
all determined to support, encourage, induce, and coerce 
the continuation of the activity which our council has 
carried on over the last 15 years, and not simply attempt to 
maintain ourselves. 


During this period we have been dealing, I hope, con- 
structively with our outstanding research commitments. 
We have in this present research year mounted a series of 
regional forum discussions around the theme of land man- 
agement. This is typical for the council. Although we are 
not engaging in new research, we are reviewing the state 
of the art in this field. We are trying to encourage a policy 
discussion throughout the regions of Canada, based on the 
regional perceptions of that particular problem. We also 
are very busy trying to find new homes for some of the 
activities which the council has generated and the mem- 
bership of the council feels should be continued. 
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Basically these are two in kind. The first is our bilingual 
publication which is called Urban Forum: Colloque Urbain, 
and the second is Urban & Regional References: References 
Urbaines & Regionales. Both of these we are trying desper- 
ately to have maintained. If the council does disappear at 
the end of this year, we would like these two activities to 
continue. As a matter of fact, there is a meeting later today 
to discuss some consortium arrangement to maintain 
Urban Forum. 


Senator Hicks: May I interrupt to ask Professor Brown- 
stone to tell us how frequently Urban Forum and Urban and 
Regional References are published? 


Professor Brownstone: Urban Forum is published quar- 
terly; Urban & Regional References is published once a year. 


Senator Hicks: The one before us is dated 1973. 
Professor Brownstone: Yes. 
Senator Hicks: That is the last one, is it? 


Professor Brownstone: No, it is not the last one. The 
1975-76 issue will be off the press this week. 


With regard to References, we are actively negotiating 
the maintenance of that service and there appears to be 
some chance that we will receive at least initial funding 
from the Ministry of State for Urban Affairs, but this is by 
no means settled as yet. 


Mr. Chairman, if I may comment briefly on the whole 
question of the state of urban research in Canada I will do 
it briefly and to the point if I refer the members of the 
committee back to our original brief and to our comment in 
it regarding the fate of a number of recommendations 
made by this particular committee with regard to research 
in Canada. 


On page 4 of that brief we note that, contrary to the 
spirit of the recommendations of this committee, the 
present outlook for urban research in Canada is, in our 
view, poorer than it was when you made them. If you like, 
Mr. Chairman, I can review very quickly some of these 
recommendations and indicate to you that, indeed, the 
outlook for urban research is much poorer now than when 
you initially made those recommendations, or I can wait 
for a later point. 


The Chairman: Perhaps there would be a duplication. It 
would be better to go over your recommendations one by 
one during the question period. 


Professor Brownstone: Mr. Chairman, I will conclude 
very briefly. I wish to underline the interest which the 
council has in appearing here today. It is basically two- 
fold. First of all, it is to bring before the committee and to 
discuss with it what we consider to be a crisis in an 
important area of science policy—the whole area of urban 
policy. Part of this crisis is due to a continued lack of 
adequate attention, and concerned systematic attention, to 
the whole area by the institutions affected by urban policy 
and the institutions responsible for developing urban 
policy. In this we include governments at various levels 
and the private sector—and we do not leave out the univer- 
sities as responsible bodies in this particular area. We feel 
that, despite the continued urban crisis as such, we have 
not really done an adequate job of maintaining our knowl- 
edge base, communications base and our ability to cope 
effectively with the urban situation in Canada. 


Our second purpose is to discuss with the Senate cor 
mittee the possibility of the continuation of the activitie 
of the Canadian Council of Urban and Regional Researct 
which we regard as an important and useful factor in th 
development of urban policy and the improvement of ou 
urban situation in Canada. Our main concern is not t 
preserve institutions as such, as most institutions tend t 
become, or may become, irrelevant over time, but th 
activities which we have been performing we regard a 
essential, and we consider that their continuation is vita 
to the effective development of urban policy in Canada. 


As far as we are concerned as a council, an institution o 
an activity such as ours is important, based on severa 
criteria, which criteria I am sure can be shared by othe: 
institutions in the area of the social sciences. Our firs 
criterion is that of independence. We do not mean irre 
sponsibility, but independence. By independence we mear 
independence of the constraints of particular institutions 
whether they be government, university, or the private 
corporation. In order to evaluate, to communicate and tc 
innovate effectively, we need an institution, an activity, ir 
Canada which is free of the constraints of particular insti- 
tutions, which by definition are bounded by their own 
jurisdiction, by their own mandates or their own 
traditions. 


A body such as the Canadian Council of Urban and 
Regional Research, with an open membership, is not simi- 
larly constrained, although it embraces in it the activities 
of the people involved in their separate institutions. We 
were at one time a federation of institutions, but we are 
now an open membership body, in which membership is 
available to every interested person for a membership fee 
and a subscription. So that the first important criterion for 
our kind of contribution to the development of urban 
policy is independence, for the reasons cited. 


The second criterion is that of competence, and although 
the Chairman is quite correct in saying that our council 
has a more limited activity than the other bodies repre- 
sented today, within those limitations we operate in an 
extremely complex field, known in Canada as the urban 
field which, indeed, employs most of the disciplines and 
much of the interest in the policy of Canadians on a very 
wide range. We therefore need the highest level of compe- 
tence in this particular field in order to be effective advis- 
ers to the development of policy, and to make ourselves 
effective to deal with the urban environment. So our kind 
of competence requires not simple but diverse competence, 
and over the years I think the Canadian Council has been 
an outstanding example of the ability of a range of diverse 
competencies to work, focusing on the urban situation. 


A third criterion is, of course, that of relevancy, and 
particularly when we pretend to deal not, perhaps, with 
basic aspects of science, but with applied aspects also. 
When we use a term like policy, then clearly we are 
working in an applied area and relevancy becomes a very 
important criterion. An institution such as the council 
provides an interface between all that is relevant in urban 
policy. By that I mean in terms of our research interest, the 
providers of research, the research workers, research 
procedures, research users and, another important element 
in research in Canada, the research resource function or 
group. 


From the beginning CCURR has attempted to function 
as an interface between these components of research and 
public policy. It has provided this through membership 
initially, through its institutional membership and, second- 
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ly, through, more latterly today, an open membership. One 
of our prime objectives has been to provide that kind of 
interface between users and producers of research and 
providers of research resource. We have done this through 
our publications and bibliography. We have done this 
through a continuous process of seminars, workshops and 
public sessions of one kind or another dealing with the 
urban problem. 


I would certainly urge the committee to give consider- 
ation to these kinds of criteria and to the ability of an 
organization such as the Canadian Council of Urban and 
Regional Research to meet these criteria and to contribute 
effectively to the development and use of knowledge in 
developing urban policy. 


In closing, Mr. Chairman, allows me to stress as a per- 
sonal note after many years of experience on the council 
itself, as an active practitioner in municipal affairs in the 
province of Saskatchewan some years ago, as a teacher in 
the local government field and an active researcher and 
consultant on local government matters, largely now in the 
urban field, that we are a long way from solving the 
problem of developing effective urban policy in Canada. 
There are great gaps in our knowledge, brought about 
partly by our failure to organize ourselves institutionally 
to deal with and develop knowledge, and partly by the 
continued problem of trying to focus a number of political 
jurisdictions and groupings on a single entity known as 
the urban situation. It is my conviction that a body such as 
the Canadian Council of Urban and Regional Research can 
help to deal with both problems, not simply the develop- 
ment of knowledge and its dissemination, but also its 
ability to transcend the very difficult areas that tend to 
continue to exist between jurisdictions. 


With your indulgence, Mr. Chairman, I should like to ask 
that our vice-chairman, Mr. Serge Boucher, be heard for a 
few moments as well. 


The Chairman: Certainly. 


[Translation] 


You can move up to the microphone, Mr. Boucher. 


Mr. Serge Boucher, Vice-President, Canadian Council 
on Urban and Regional Research: Thank you, Mr. Chair- 
man. Honorable Senators, I will try to be as brief as 
possible. I would simply like to add a few words to what 
the Chairman of the Canadian Council for Urban and 
Regional Research has said. 


First, as he has mentioned, the Canadian Council on 
Urban and Regional Research has recently broadened its 
base. It has recruted members from all sectors of activity 
related to urban affairs, outside of the research field as 
such. It has, so to speak, brought together or tried to bring 
together the producers of research and its consumers. 


Within the Council, I tend to represent the second cate- 
gory, that of the consumers. At the last annual meeting of 
the Council, we expressed our distress at the thought that 
most of the funds available for urban and regional research 
will, in the future, be in the hands of the Department of 
Urban Affairs and that there will be less diversity than 
before. We believe that an independent, professional 
organization, as has been mentioned, must be able to con- 
trol a certain portion of the funds available for urban 
research and to allocate them as it sees fit, especially to 
innovative projects which are not attractive in the short 
run, but could prove very profitable in the long run for our 


society and cities and provide encouragement for research- 
ers who, in some cases, because they are just beginning 
and are relatively unknown, are not easily accepted by 
highly structured organizations having close long-standing 
ties with the “Establishments”, so to speak, of academic 
research. 


I would now like to illustrate what I have been just 
saying. The council which I head—le Conseil régional de 
développement des Laurentides—north of Montreal, would 
like to do research on human occupancy of the vacation 
area known as the Laurentians and the types of occupancy 
that would be most compatible with the natural milieu 
which makes the region valuable and attractive. By natu- 
ral attractions, I mean rivers, lakes, etc. At the moment, 
the council’s main worry is that the human occupancy of 
the Laurentians will take place in the same way as it is 
taking place, in the suburbs surrounding Montreal, where 
natural ressources are being completely and systematically 
destroyed, as they have been in the city itself. 


Now, if the Department of Urban Affairs or the Depart- 
ment of the Environment do not have the same preoccupa- 
tions as we do in terms of development and the search for 
new types of development, to whom are we to turn? I am 
convinced that an independent organization with more 
limited funds than the existing Departments or Science 
Councils, an appendage of the governmental apparatus, 
could be useful in recognizing the long-term value of 
projects. Thus, I think that the experience of the Canadian 
Council on Urban Research, in which I have participated 
since the Council broadened its base two years ago and 
accepted non-researchers as members, I think that our 
experience has been a very positive one. I have been an 
active and very privileged witness to this fact and if the 
institution is not maintained, as the Chairman has stated, 
our objective is not to maintain it. We hope that the 
functions performed by the institution will be maintained. 
We also hope that your committee will be able to find ways 
of better fulfilling these functions. Thank you. 


The Chairman: Thank you very much. 


[Text] 


Senator Hicks: Mr. Chairman, perhaps we could spend 
just a few moments questioning Professor Brownstone 
before we move on. 


The Chairman: We might as well devote a few minutes 
to that, yes. : 


Senator Hicks: First of all, Professor Brownstone, what 
is the magnitude of this problem which is stated on page 3 
of your report under section 4: 


We have changed our own constitution so as to enlist 
the fees and subscriptions of hundreds of individuals 
and groups and these revenues help meet the costs of 
the information network that cannot provide funds for 
significant research. 


What is your budget? What portion of it is raised from fees 
and what portion of it comes from government? Are you 
really in the position where, if the ministry does not 
support you, you will have to fold up your tents and steal 
away in the night. 


Professor Brownstone: Perhaps I could ask Mr. Lang to 
help me on this. 


Senator Hicks: You do not have to give it in great detail. 
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Professor Brownstone: Our overall budget is roughly $1 
million per year, which virtually all comes from the federal 
government, for both our administration and our research 
funds. 


Senator Hicks: So the fees and subscriptions of hun- 
dreds of individuals are not significant. 


Professor Brownstone: No, they are not. 


Mr. Vernon Lang, Executive Director, Canadian Coun- 
cil of Urban and Regional Research: Mr. Chairman, the 
total budget was in the neighbourhood of a quarter of a 
million dollars, not one millions dollars. 


At the present time in the current year, which is all I am 
competent to speak about because I am new, we have a 
research program which totals about $190,000, all of which 
was committed before the present year began. 


I do not think I quite understood the rest of your ques- 
tion. Were you talking about our budget only, or about the 
size of the research demands? 


Senator Hicks: I was trying to put figures on the state- 
ment contained in the second sentence in paragraph 4 of 
your brief in order to find out the amount of the fees and 
subscriptions from the hundreds of individuals, and in 
order to have some idea how significant that is in relation 
to your annual activities. 


Mr. Lang: No, the total support from fees and subscrip- 
tions is in the neighbourhood of $10,000, so it does nothing 
but contribute towards the postage, as it were, involved in 
the whole operation. 


Senator Hicks: It is your view, then, Professor Brown- 
stone, that, if the ministry were to withdraw its substan- 
tial support to you, you would have no alternative but to 
close your operations. 


Professor Brownstone: Mr. Chairman, we are closing our 
operations now. The ministry support was withdrawn last 
year and this is our final year. We cannot continue without 
the support. We are totally dependent on federal govern- 
ment support for our continued existence. 


I should point out, Mr. Chairman, that over the years we 
have made strenuous, and at times very expensive, efforts 
to increase our funding base, but we have not succeeded. 
We have attempted to do this via the provincial govern- 
ments, the municipal governments and the private sector, 
but we have not succeeded in raising sufficient funds to 
maintain an operation. So we have been totally dependent 
on the federal government, or a combination of the federal 
government and the Ford Foundation, for our existence 
over the past 15 years. 


The Chairman: You don’t want to, but you are forced to 
commit suicide. 


Professor Brownstone: Yes, but, as we have pointed out 
already, we do not want to see our activities and functions 
disappear. They are much too important for the Canadian 
future to simply let them drift away. 


Senator Hicks: All right. That brings me, then, to a 
sentence near the bottom of page 3 in which you say: 


If there were a strong federal-provincial system for 
these purposes in being, it might be said that our 
council has served its purpose and should withdraw; 
but there is not. 


Is there any prospect of your work being taken up by any 
combination of activities of the federal and provincial 
governments? 


Professor Brownstone: No, I think not, Mr. Chairman. I 
think the important point which I tried to make earlier 
was the necessity of an independent body, such as ours, 
continuing to operate in this area for the reasons cited. It is 
not my feeling, or the feeling of council, that a government 
or a combination of governments can fill this essential 
need. 


Senator Lang: Are there not counterpart, independent 
organizations at municipal or provincial levels throughout 
the country? 


Professor Brownstone: There are organizations across 
Canada which may reasonably be described as independ- 
ent and which carry on some research, but not in terms of a 
national trans-Canada kind of operation, and with 
nowhere near the necessary complexity that the Canadian 
council has operated with. We attempted to mobilize, if I 
can use extravagant terms, the total research production 
user community across the country, to develop the scale of 
competence necessary to tackle the urban problem, which 
is extremely complex and extremely difficult. Perhaps I 
might ask other members of the delegation to respond to 
this kind of question. 


The Chairman: Before you go on, I must say that I am 
still not clear on this. Let us deal with the budget and its 
distribution before Urban Affairs ceased supporting you. 
What was that budget in 1974-75, and how was it distribut- 
ed between, let us say, providing a network of information, 
and research? 


Professor Brownstone: Perhaps I could ask Mr. Lang or 
Mr. Cournoyer to answer that. 


Mr. Robert Cournoyer, Canadian Council of Urban 
and Regional Research, Quebec: Mr. Chairman, I was 
director of the council for three years, from 1972 to last 
year, 1975. There has been a sort of up and down history as 
to funding. In the 1960s the council’s budget increased 
steadily, but very slowly, from about, I think, $16,000 a 
year in 1967, to about $150,000 at the end of the 1960s. Then 
there was a very difficult period in about 1970-71, when the 
ministry of state was under discussion and at the concep- 
tion stage, and a number of questions were in suspense as 
to what institutions would remain, and the degree of au- 
thority they would get, and so on. 


When the ministry of state was created, in 1971, the 
council was able to argue its role and its functions to the 
extent that the ministry provided increased funding in 
1972, 1973 and up to 1975, so that it moved from about, as I 
said, $150,000 in 1970 to about half a million in 1974-75. 


As the budget increased, a larger and larger proportion 
of it was devoted to research, because there is a core 
function of communication which has to be maintained, 
whatever the scale on which you are operating. I think it 
would be interesting for this committee to examine the 
experience of other institutions in this regard, but my 
contention is that no national organization performing 
more than just communication functions among its mem- 
bers can operate with a budget of less than $100,000 a year 
in terms of national staff, and having some means of 
communication such as a bulletin or journal, or meetings, 
and all the necessary things that you need to keep a group 
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together and to allow its members to meet and exchange 
views in order to do what they have to do. 


The Chairman: But to concentrate on 1974-75, when the 
budget reached half a million dollars, how much was 
devoted to research? 


Mr. Cournoyer: About two-thirds. 
The Chairman: And the rest? 


Mr. Cournoyer: The rest was for this communication 
function I was talking about, but some of that was devoted 
to a more specialized communication function, which is the 
Urban & Regional References. So I would say that half of 
that was for the specialized communication function, and 
the other half was for the general maintenance of 
communications. 


Senator Hicks: And that would include both References 
and Urban Forum. 


Mr. Cournoyer: Right. 


Senator Hicks: And of this half million dollars, in the 
year to which you have referred, about $10,000 may have 
come from fees and subscriptions, ‘and the rest from the 
department. 


Mr. Cournoyer: It was beginning to, because this was 
the year in which we changed our constitution, so it did 
not reach that level until late in the year. 


Senator Hicks: Just to be perfectly sure that I under- 
stood you, you say that you think the minimum basic 
budget needed by an organization like yours, or any simi- 
lar organization that proposes to function nationally, and 
to communicate across the nation, is $100,000. I believe that 
was the figure you quoted. 


Mr. Cournoyer: That is, as I said, if you want to have 
functions other than simply communicating among your 
members. If the organization is simply a network of people 
with a particular interest, you can maintain a secretariat 
with an executive director, or with a director or secretary 
of some sort or, as I say, a sort of light communication 
medium such as a news bulletin or something, but even 
that, as you can quickly add up, will amount to at least 
$50,000 or $60,000. That will be the rock-bottom cost. If you 
want to have any specialized function of the kind the 
council was performing, you need much more. The council, 
you see, was a granting agency and not simply a network 
of interested people. It was a granting agency as well as a 
specialized communicator of information. If you want to 
have this function, at least, $100,000 does not even begin to 
do the job at 1976 prices. 


Senator Hicks: It was a granting agency in the sense 
that it provided funds for certain specific research projects 
to individuals or groups that were willing to undertake 
them. 


Mr. Cournoyer: Yes. In fact it is much more now, 
because it simply did not wait for proposals to come in. 
There was a great deal of stimulation, initiation and 
negotiation work being carried on. In other words, the 
staff time per unit of research supported, I think, was 
considerably higher than it would be in an agency such as 
the one that Senator Hicks would know well, the Canada 
Council, or certain other organizations. 


The Chairman: And in 1974-75 you did not receive 
anything from Central Mortgage and Housing. 
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Mr. Cournoyer: No. The granting function was complete- 
ly turned over to the Minister of State for Urban Affairs in 
1972-73 for the first time. 


The Chairman: This grant has been stopped now. Does 
that mean that there will be continued support for 
extramural research and development in urban affairs 
from the ministry, or is the ministry proposing to do it 
in-house, or is it not proposing to do it at all? 


Mr. Cournoyer: I would not presume to speak for the 
Ministry. I think the situation at the ministry now, from 
the various contacts that I have on a very regular basis as a 
sort of opposite number in the provincial government, is 
very confused, and I would not presume to speculate on it. 
I personally would suppose that they will continue to 
contract for this kind of research. 


The Chairman: But are they doing it? 


Mr. Cournoyer: They are doing it now. A lot of this is 
continued commitments to things that have been under- 
taken even three years ago, and there is still some in-house 
research being done. 


Senator Hicks: Assuming the research you previously 
supported is being directly supported by the department 
now. 


Mr. Cournoyer: Some of it, yes. 
Senator Hicks: Or similar research. 
Mr. Cournoyer: Yes. 


Professor Brownstone: I would like to point out that 
that kind of funding is no substitute for the functioning of 
an independent body like the Canada Council. 


Senator Hicks: I think we are all familiar with the 
arguments you would put forward for that. Many would 
agree with them. 


Senator Godfrey: Some would disagree. I would like to 
know the difference between your council’s retaining a 
university professor to do a certain type of research and 
that professor’s being retained directly by the department. 


Professor Brownstone: I think you used the word 
“retained” somewhat differently. 


Senator Godfrey: Contracted out. 


Professor Brownstone: There are some major differ- 
ences. First, if we request a piece of research, it is based on 
a discussion within the council. It is an open membership 
council which operates, I hope, as a very democratic insti- 
tution in which we have many diverse opinions, many 
diverse perspectives, which are considered in the process 
of developing a council-sponsored type of research. The 
foundations of that research are quite different from a 
ministry or department of government. That is a first and 
major difference between the two forums. 


At the output end of the research process, our council is 
committed, and has been committed from its initiation, to 
openness in communication and publication. This is again 
a striking difference. I would venture to say, Mr. Chair- 
man—and perhaps I could be somewhat corrected—that 
very little, if any, of the internal and external research of 
the Ministry of State for Urban Affairs ever reaches the 
publication stage. I have seen very little of it. This is a 
striking difference and a striking reason for a body such as 
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ourselves. I can cite you one example we were discussing 
this last night. One of our directors pointed out that witha 
$150,000 grant in research we produce 120 publications. The 
Ministry of State with perhaps a large multiple of that 
have produced literally zero. 


Senator Hicks: The answer to Senator Godfrey’s ques- 
tion is very well developed in Professor Rowat’s paper, 
“The Decline of Research in the Social Sciences”. He gives 
all the academic answers to the questions you have made. 


The Chairman: What would be the estimate of research 
on urban problems? 


Professor Brownstone: Globally? 

The Chairman: Globally. 

Senator Hicks: In Canada. 

The Chairman: Of course, in Canada. 

Senator Hicks: We are not the whole of the globe. 
The Chairman: In our global village. 


Professor Brownstone: We have some rough data, Mr. 
Chairman, published by Statistics Canada which, if put 
together with a few estimates of our own, adds up to about 
$15 million. This is far short of our own advice to this 
Senate committee in 1969 that the level then should have 
been $25 million. 


The Chairman: That was mentioned. 


Professor Brownstone: That is far below what it should 
be today. 


The Chairman: That includes intramural research 
which you say is not available to the public. What would 
be the extramural portion? 


Professor Brownstone: I think the split is fifty-fifty. 


Mr. Lang: Roughly, we estimated $5 million extramural. 
From Statistics Canada we estimated a generous ratio was 
two-thirds extramural, so you have $7.5 million. We took a 
wild guess that there might be an equal amount being 
sponsored by other bodies than the federal government in 
other parts of the country. That is how we reached the 
amount of $15 million. 


Professor Brownstone: It might help if I ask both Dr. 
Hitchcock and Mr. King, who have some experience in 
extramural research and its availability. 


Professor John Hitchcock, Canadian Council of Urban 
and Regional Research: Mr. Chairman, I would character- 
ize the difficulties from the university’s point of view as 
discontinuity and invisibility. There are changes in frac- 
tions in urban research and urban studies. Urban research 
is not a natural university grouping. It requires people of 
cross-disciplines, so it needs consistent encouragement. 
The history, to my knowledge, in recent years has been one 
of large amounts of funds being spent in one year and not 
another year. There is no consistency. 


In terms of the university community there is a lack of 
knowledge about what research is, in fact, going on, as well 
as the published results of that research. My comment 
would not lead so much to the volume of funds, as the need 
for consistent, steady encouragement of a particular area 
of research, and for the encouragement of new researchers 


and new ideas. The extramural research in the federal 
government tends to use known researchers. After a time 
that reservoir of ideas gets used up. Without some mech- 
anism for maintaining resource space for new people and 
new ideas there are continuous difficulties for the future. 


Senator Hicks: If I could try to conclude my question- 
ing, Mr. Chairman, I would go directly to the reeommenda- 
tions to the Senate committee commencing on page 4, 
paragraph 6. I think it is not inappropriate to ask Professor 
Brownstone to comment on these recommendations in 
view of the discussion we have had here. As I understand 
them, the first one, while it does not say that you should be 
kept alive, it says that those in authority should build 
immediately upon the existing experience in networks. I 
presume the ministry would say they are doing that. 


The Chairman: I am sorry, senator. There is this state- 
ment on page 3: 


In our view the Ministry of State has abdicated in 
regard to one of the declared purposes for which it was 
created. 


Senator Hicks: The second recommendation, notwith- 
standing the fact that you are disbanding, asks that you be 
kept alive until some other organization is developed to 
replace you. The third one says that the scientific and 
technological information system be kept in being, men- 
tioning specifically your two publications. 


Professor Brownstone: That is correct. 


Senator Hicks: Perhaps you should comment on this, in 
view of the discussion we have just had. 


Professor Brownstone: Dealing with the third point 
first, I did report very briefly in my opening statement 
that some progress had been made. 


Senator Hicks: You did not tell us what it was. Perhaps 
you could elaborate on this, if it is proper to do so. 


Professor Brownstone: Perhaps Mr. Lang could speak on 
this. 


Mr. Lang: In addition to liquidating the council, my 
responsibility this year was to find new homes for its most 
valuable projects. In the case of Urban Forum, the quarter- 
ly journal, we have as yet no solution beyond the publica- 
tion of our last issue. It happens that this very day we are 
having a meeting of representatives of some planning 
schools, some governments, who might or might not be 
interested in forming a consortium to publish this. They 
might or might not be able to put up the funds. They may 
put up some, and seek support from the Secretary of State 
or the Canada Council, to permit the publication of this 
specialized journal. 


In reference to the Urban & Regional References, the 
bibliography, we are in the process of bringing out our 
final edition. I have been negotiating with an organization 
known as Micromedia Limited who put out all kinds of 
documents in a micro-fiche form. They have undertaken to 
publish a quarterly edition, having in mind that in two or 
three years the distribution of this would result in enough 
sales of their underlying production documents in micro- 
fiche form to recoup their investment. The initial invest- 
ment is very large. They have been negotiating with the 
ministry, with some assistance from some of us, for an 
initial grant of roughly $20,000 to help them set up all of 
the program that is involved. I have not at this stage seen 
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the contract with the ministry which would provide these 
funds, so I cannot say whether they have committed them 
or not. But all of the conversations I have heard indicate 
that they are assuming that it will go through. So reference 
to the bibliography would reappear in a new form which 
would be more frequent, but less detailed. 


We have reason to believe that will occur. Whether that 
is the right solution, I do not know, but it is the best one 
we could arrange under the circumstances of operating out 
of our savings rather than out of the grant. 


Professor Brownstone: Our second recommendation, Mr. 
Chairman and Senator Hicks, is: 


That your Committee urge at once (by interim report 
if appropriate) that the one institution of accomplish- 
ment in this field be maintained by the Ministry until 
it is certain that its level of attention and activity on 
these issues can be maintained by other means. 


This was certainly our argument to the ministry in our last 
submission. 


The Chairman: When you say “in this field”, do you 
mean again your publications and information system or 
research? 


Professor Brownstone: No, we mean the total activities 
of the institution, because I regard the research function 
really as being the paramount function, the key function. 
This is really the development and dissemination of 
knowledge available to the application of research, but 
without the application of relevant knowledge and rele- 
vant research we are nowhere. This recommendation is 
designed to focus on that particular aspect of the Council’s 
work. 


I do not think this question can be answered fully 
without a brief review of the ministry of state itself, and 
its functions and faith in the policy system within Canada. 
As we all know, the ministry of state is a curious creature 
in the tradition of government in Canada and, I think, an 
interesting one. It was designed primarily to develop an 
effective urban focus in the federal government, to permit 
the political and administrative machinery of the federal 
government to focus quite clearly and explicitly on the 
urban situation and urban policy. In order to do that, we 
needed a mechanism which could affect or influence deci- 
sions in policy-making across the whole range of govern- 
ment functions and government departments. This minis- 
try was based on two principles. One was the development 
of power influence or decision-making through knowledge, 
access to knowledge; and the second, a function which we 
can term, roughly, co-ordination. 


The ministry was not given authoritative power in the 
same sense as it is given to other departments. It was not 
given an operational budget and it was not given a pro- 
gram to accomplish. It was given the mandate to develop a 
co-ordinated federal approach to urban policy. 


One of its chief thrusts in this area was, of course, to 
develop expert, competent knowledge within itself, which 
it would then use to somehow co-ordinate and discipline 
federal policies as a whole, with a particular focus on 
urban policy. I need not go into detailed explanations of 
how the system works; I just wish to focus on the attempts 
of the ministry to play its role through the development 
and use of knowledge. I believe that those of us who have 
been watching it for some years have watched an under- 
standable struggle for identity and form in that ministry. 
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It began, I would think and is typified as such, as a 
research institute, very broadly based, attempting to do 
research in every aspect of the urban situation through 
what I would typify as a perhaps somewhat exaggerated 
university form of research institute. To do this, it literally 
invaded the entire urban research community in Canada. I 
do not wish to describe it in any sinister way, but to many 
of us on the outside it appeared as an octopus with tenta- 
cles in every research institute in the country attempting 
to absorb into itself urban knowledge and to use this 
knowledge, presumably, in an effective sense within the 
federal government to influence urban policy. 


In so doing it affected of course, the behaviour and the 
form of many of the existing research institutions, univer- 
sities, independent bodies and so on. In this context, our 
own council was still initially associated with CMHC. It 
had a tradition of research in this area and continued to 
exist but under, I think, this kind of general outlook of the 
Ministry of State for Urban Affairs. I think more latterly 
the ministry discovered that it not only had to accumulate 
knowledge to use in advising the federal government, but 
also it had to accumulate and use more relevant 
knowledge. 


Here we began to get in the ministry a focused approach 
to urban policy in terms of very selected, although broad, 
policy areas to which research was to be tied, and we began 
to get a more directed form of approach to research. Con- 
currently with this the ministry had to decide whether it 
was going to continue to emphasize in-house or external 
research, which type of research thrust was more effective 
in permitting it to play its role as the major policy body 
with respect to the urban situation in Canada. 


So the second sort of phase of the ministry was to 
emphasize, first of all, directed research within policy 
areas and, secondly, I think, to begin to attempt to encap- 
sulate that research more and more within the policy 
imperatives of the federal government. 


It is in this context that the Canadian Council of Urban 
and Regional Research met its fate. It was, I think, the 
deliberate decision of the ministry to encapsulate the pro- 
cess of urban research and policy-making even more so 
than in the past which led to the cutting out of the support 
for the council. This was done, Mr. Chairman, before the 
current round of federal cut-backs was instituted. So the 
decision of the ministry was based on reasons other than 
the... 


Senator Hicks: The cut-backs? 
Professor Brownstone: Yes, the cut-backs. 


Senator Hicks: Although they had advance knowledge 
of that? However, what I really want to find out is whether 
in recommendations 1 and 2 you are asking us to do what 
you have already attempted with the ministry and failed? 


Professor Brownstone: That is correct. We are once more 
approaching the state in the form of the Senate, and we are 
making the same plea more urgently because we do not 
believe the situation has improved since we approached 
the ministry of state. I stress again, Mr. Chairman, that 
this is basically for the activities, although my candid 
opinion is that we are also asking for institutional support. 


The Chairman: I believe we have got the point very 
clearly this morning. I would have had a few further 
questions to ask, but I will refrain. 
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Senator Carter: I do not require any detail, Mr. Chair- 
man, but I would like to know something of the nature of 
the research that the council has already done, bearing in 
mind that we are living in a very different world now from 
what it was when you were before us the last time in 1969. 
We are being forced into a conserver society. What effect is 
that having on the type of research that needs to be carried 
out? Would you specify the type of projects you are doing, 
or have done, otherwise we do not really know what your 
recommendations are worth. 


Professor Hans Blumenfeld, Canadian Council of 
Urban and Regional Research: I have not been in very 
close contact during the last year, but in quite a number of 
previous years I worked with the committee only. How- 
ever, there is a very widespread feeling as to what could 
happen with respect to the various projects. We also devel- 
oped a program, which has not fully come to fruition 
because of lack of funds, on a number of major themes. I 
was particularly concerned with the theme “A trend to the 
metropolis.” But it struck me generally, in comparing the 
work which was done under the auspices of the council 
and other regional research with other research, both 
in-house and otherwise, of the ministries and the Science 
Council of Canada, that the cost effectiveness of the work 
carried out under the auspices of the Council, which appar- 
ently now is forced to fold, has been considerably greater 
than any other I have been in contact with. I consider it a 
tragedy, really, that this council is forced to go out of 
existence. It got off the ground in the first place only 
through the generosity of the Ford Foundation, and, unfor- 
tunately, up to date it has not found any other Canadian 
sources, either governmental or private, to support the 
very important function it performs. 


Professor Brownstone: Mr. Chairman, if I might, I could 
just run through a few samples of the responses, if that 
would help. 


Senator Carter: Yes, just the names of them. 
Senator Yuzyk: Or at least the larger projects. 


Professor Brownstone: Yes. Well here is one on urban 
transportation systems for the city of Regina, and some 
consultants setting transit systems for that particular city. 
That was presented to the Canadian Good Roads Associa- 
tion as having a major impact on urban transportation 
systems. There was another grant to Eric Hanson of the 
University of Alberta on public financial practices affect- 
ing urban patterns. There is another study on urban 
change, redevelopment and conservation by Peter Pineo of 
Carleton and McMaster Universities, Murray Jones of 
Toronto and Michel Barcelo of the University of Montreal 
under that same heading. Leslie King of McGill and 
McMaster Universities did a study on the human effects of 
urbanism. We did a series of studies on the growth of 
metropolitan centers. We did a study on public private 
interaction on major urban projects which was later pub- 
lished as a study by Professor Collier. We worked with the 
Canadian Federation of Mayors and Municipalities on edu- 
cation for urban management. We did some research in 
that particular area, and made some research grants for 
those particular projects. We have done work on regional 
development. We gave a $15,000 grant to Arthur Stinson 
and Alan Clarke of Algonquin College to work on commu- 
nity awareness and action in the Ottawa valley. These just 
give you a rough idea of what we have been doing. 


Senator Carter: That answers my question. The second 
part is that now that we are moving towards a conserver 
society, what effect will that have on the type of research 
needed? 


The Chairman: It strikes me, as it struck me when we 
went through our first inquiry, that we are spending bil- 
lions and billions of dollars every year to destroy our 
environment, through CMHC and so on, and devoting very 
little research in urban affairs to try to prevent this crisis. 


Mr. Cournoyer: In specific answer to that question, I 
might say that towards the end of 1974, while we were still 
assured of some funding and were, in fact, trying to 
expand our activities, while at the same time focusing or 
trying to focus some of our attention on the emerging 
issues such as you have just mentioned, our strategy was 
to keep a certain amount of the budget open for innovative 
research proposals which might arrive any morning; they 
are pretty hard to predict. At the same time, we were to 
take a third of our budget, or something of that order, and 
focus it on certain emerging issues. We had one group of 
people, a sort of informal research task force, that was 
beginning to meet, and did meet two or three times, in the 
winter of 1974-75, to develop a research project exactly on 
this theme. In fact, I know that, with respect to the region- 
al forums, during this current year part of the remaining 
council funds, as the chairman has indicated, will be spent 
on supporting regional forums, each on specific themes. I 
know the British Columbia group is organizing a series of 
investigations and will hold, I presume, some sort of semi- 
nar on this question in the fall. 


I do not know the details of what is happening in other 
regions. That is one of the problems of the council’s not 
being able to operate as it did. We do not meet any more so 
we do not know as much about what is happening in the 
other parts of the country as we should. In my new posi- 
tion, I find that it is a real handicap not being able to 
communicate with other people, other officials with 
responsibilities similar to mine, to know what the leading 
edge of research is. Because when you read about research 
projects in publications, it is about two or three years too 
late. If the fellow had the idea three, four or five years 
before, and then submitted his application to some grant- 
ing agency, which, took a year to process it, then by now he 
has done it and published it and is on to something else. So 
you need a communication network to know about this 
kind of research. 


Another thing I wish to mention is that we in the Quebec 
group of the council have focused on the problem of land 
and land management, and land as the rare resource. We 
had a very successful seminar last May in which this 
question was examined from several points of view. We 
examined it from the point of view of recycling urban land, 
recycling neighbourhoods, and so on, as well as managing 
fringe land in this context. 


The Chairman: Professor Brownstone, have you met the 
minister with your problem? 


Professor Brownstone: Currently, recently? No, we have 
not. We have not met with him since our discussions with 
him last year. 


Senator Carter: Professor Brownstone referred to some 
gaps in our knowledge. I wonder if he could specify those? 


The Chairman: I am sure we have many gaps. 
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Professor Brownstone: Senator Carter, you raised one of 
them when you mentioned the whole question of the con- 
server society. That has only arisen in the past five years 
or so. That is a major issue in Canada. 


Senator Yuzyk: Mr. Chairman, the liquidation of a coun- 
cil of this type might well have tragic consequences. Per- 
haps it will not, but one of our functions is to look into this 
matter, since we do not know at this stage what the 
ministry has in mind, but we do have a good idea now of 
the projects and the work which the council has been 
doing. We will not be satisfied if the work is not carried on 
in some shape or form. Therefore, I would suggest that our 
committee get a statement from the ministry, or perhaps 
get the officials of the ministry before the committee, so 
that we can have some idea of the plans of the ministry in 
this field before we make our decision. 


The Chairman: Senator Yuzyk, I will certainly put that 
suggestion to the committee when we sit in camera to 
determine our schedule for the coming months. 


Thank you very much for your presentation, Professor 
Brownstone. You may be assured that we will give it very 
serious consideration. 


Professor Brownstone: Thank you, Mr. Chairman. 


The Chairman: We will now hear from Dr. J. J. Loubser, 
the Director of the Social Science Research Council of 
Canada. 


Dr. J. J. Loubser, Director, Social Science Research 
Council of Canada: Mr. Chairman and honourable sena- 
tors, I should like to thank the committee very much for 
the privilege of appearing this morning. I should also like 
to ask you to bear with me, because I must offer the 
apologies of the elected officers of the council who were 
unable to be with us this morning. They have asked me to 
convey their regrets to you, but they are all committed to 
teaching activities in the university year which has just 
begun, and they have found it impossible to relieve them- 
selves of their duties in order to be with us here this 
morning. 


I hope that you will share the degree of confidence that 
they have shown in me in having me act here as spokes- 
man of the council. I might add that we do have with us 
people who are very familiar with the Council and who 
could also act as delegates from the Social Science 
Research Council. I refer particularly to Professor Hugh 
Thorburn, from Political Studies at Queen’s, who is a 
former president of the Social Sciences Research Council, 
and Professor Conrad Winn, who is the current secretary- 
treasurer of the Canadian Political Science Association. Of 
course, they appear primarily on behalf of the CPSA. I 
would like to make it clear that as a council we do not 
pretend to speak for all our member associations. While 
they may speak for the council, I am sure they will feel 
free to differ quite radically from me, if they so desire. 


The Chairman: Autonomy seems to be a recurrent 
theme here. 


Senator Hicks: Not only as between one discipline and 
another, but among divisions of the same discipline. Is Dr. 
Joly with you? 


Dr. Loubser: Dr. Joly called this morning to tell me that 
he is house-bound with a flu infection, and asked me to 


give his apologies. 


I should also like to point out that we have with us Mr. 
Robert Cournoyer, who assisted the council greatly in the 
planning of the National Social Science Conference last 
year, and Professor Leslie King, who has already been 
introduced, but who is also a member of our Research 
Policy Committee. 


Finally I would like to introduce Mr. Armstrong, of the 
Canada Council. Since we relate very directly to the 
Canada Council, I am very pleased to see that he is here. 
Perhaps he will be willing to correct some of the misrepre- 
sentations that I may, quite unintentionally, make with 
regard to the Canada Council. 


The Chairman: I may say that we have not yet heard 
from the Canada Council, but I am certainly going to 
suggest to the committee that they should be on our list for 
the hearings of the committee in November. 


Dr. Loubser: Perhaps I might start out, Mr. Chairman, 
by saying that I am very pleased that we began this 
morning the way we did, with a presentation from the 
Canadian Council of Urban and Regional Research. 


I might just tell you, parenthetically, that the SSRCC is 
a non-governmental federation of learned societies with a 
very small budget. Mr. Boucher repeated a phrase that is so 
often used, which tends to confuse the Social Science 
Research Council of Canada with the granting function for 
the social sciences of the Canada Council. We have a very 
small budget; we are non-governmental; we do not support 
research; and we focus entirely on the development of 
infrastructures, the support of communications and the 
development of policies affecting research and the social 
sciences. We have a research policy committee for that 
purpose, of which Professor Leslie King is a member. 
Linking this to the earlier presentation, I might just say 
that the research policy committee recently asked Profes- 
sor King to produce a study of the funding of urban 
research in Canada as a case study of the kinds of policy 
problems that we face in social science research. I would be 
very glad to submit a copy of that paper to the Senate 
committee in addition to the presentations of CCURR, 
because it very much supports, I believe, the position that 
you heard this morning. 


The second reason that I am glad you had this, as you 
said, more limited, more focused presentation, is that it 
really presents you with a very graphic picture of the 
general sort of thing that I am going to talk about, and that 
has been put forward in the presentations that we have 
made to you about the lack of adequate support for social 
science research and for infrastructures to encourage, 
maintain and accumulate that research. 


I think it is fair to say, probably, that among areas of 
social science research, urban research is probably one of 
those that are better supported than many others. In a 
sense, up to now, both in terms of dollars and in terms of 
the role of this council and various institutions and univer- 
sities around the country, it has had both the resource base 
and the infrastructure that enabled us perhaps to do better 
and more relevant work in that area than in many areas in 
the social sciences. I think it is from this point of view that 
the disappearance of CCURR, and the apparent inability to 
set up an institution with a similar national role in this 
area is so tragic, and so harmful to social science research 
in this area, and really brings it down to the level at which 
most other areas of the social sciences still remain in this 
country. 
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I certainly would hope that the Senate committee, in 
trying to do something about the retention of this particu- 
lar infrastructure in some form, playing the kind of role 
that it has played in the past, will pay attention to the fact 
that this is only one case of a very general problem in 
social science research. We do not have those kinds of 
infrastructures to encourage, accumulate and _ focus 
research work in this country on very major problem areas 
like urban problems, population problems, multi-cultural- 
ism, bilingualism, and the rest. 


Mr. Chairman, with that pick-up from the specifics of 
the previous presentation, I do not think that I really need 
to reiterate in detail the case that we tried to put before 
you in the brief. As a matter of fact, we felt we were very 
much “carrying coals to Newcastle”, if you will permit a 
metaphor from a previous energy phase of civilization. 


Senator Hicks: We may be coming back to it. 


Dr. Loubser: Yes. 
futuristic. 


Perhaps it is, on the contrary, 


However, the first point that we wish to make we per- 
haps made more explicitly in the statement that the coun- 
cil produced in June, and that is to try to provide a 
rationale for why social science research is important to 
Canada. We were partly forced into this because we 
seemed to assume that it is a “motherhood” question, and 
that everybody knows that it is important. However, we 
ran into people in the ministry, in particular, who said, 
“Why should Canada support social science research? Why 
cannot it buy from the United States, or use data that is 
being produced elsewhere?” 


The Chairman: When you say, “the ministry”, which 
one do you mean? 


Dr. Loubser: Science and Technology. They said, “Do not 
tell us you are worse off than you were in 1969. Maybe you 
were too well off in 1969. Give us a qualitative argument 
for why your research is important.” 


I think our statement has tried, in a very initial way, to 
articulate the arguments showing why, in particular, social 
science research is something that we cannot import from 
anywhere else, or if we do, we do so at our peril. 


Senator Godfrey: It might be helpful if you would just 
say what you mean by “social sciences”, and how they are 
distinguished from the humanities at the moment, and 
what is covered by the humanities. I am thinking of the 
record. 


Dr. Loubser: Yes. Well, you are asking me to talk about 
something we hate to talk about, because it is so difficult 
to distinguish them. We have very cordial relations with 
our colleagues from the humanities, Dr. Steedman and Dr. 
Savard. I think the boundary is less defined than it is 
between Canada and the United States, but we retain 
similar kinds of relations in many ways. 


Some of the disciplines—for example, history—are in 
both camps. Mr. Savard is a historian, with a very strong 
social orientation. He is the past chairman of the Humani- 
ties Research Council. For SSRCC, our second past-presi- 
dent is the historian, Syd. Wise, from Carleton University. 
So you can see that history has always been in both camps. 
But for SSRCC, history is a social science and the other 
social sciences are the traditional disciplines of sociology, 
economics, political science, psychology, geography, law, 
education, anthropology, and the administrative sciences. 


We have at the moment ten disciplines represented offi- 
cially in the council. 


We do not have in our structure at the moment any 
inter-disciplinary areas, like urban research, for example. 
We have decided to change the constitution to accommo- 
date associations like CCURR, and others, so that they can 
become members of the Council, and make it more able to 
focus on those areas. 


I talk about the relevance and importance of social 
science research in Canada. Much of it is because knowl- 
edge about urban conditions in Canada cannot be imported 
from the knowledge of urban conditions in other countries. 
You must take the other step of testing that hypothetical 
knowledge about what might be the situation through 
actual research of the situation in Canada. It is not enough, 
as in the physical sciences and technological application, to 
know just the rough structure. It is at a higher level. You 
have to have specific knowledge of the community prob- 
lems in Toronto, and at your peril you transfer them to 
Montreal. You have to have specific knowledge of Canadi- 
an conditions in order to be able to develop relevant and 
appropriate effective policies. That is the general argument 
which I would like to speak to at greater length, if you are 
interested. I will not detain you longer because I know that 
time is short. 


The main concern we wish to put before you is the case 
for a shift in priorities towards greater support for social 
sciences and humanities research in this country. The 
Senate committee has so eloquently presented it in 1972. It 
has simply not taken place. As a matter of fact, in urban 
research we are much worse off today than we were five 
years ago, partly because the funding pattern has not 
shifted, partly because of the well-documented expansion 
of manpower in the universities in the social sciences in 
the last five to ten years. As Senator Hicks has pointed out, 
Professor Rowat has presented the traditional arguments 
of the importance of independent research and its current- 
ly impoverished state. I hope those arguments are not 
simply the shibboleths of the academics, but that the 
politicians can also see the importance of having that kind 
of resource well developed in a society with the kind of 
problems which Canada has. 


We wish to recommend to you that this situation needs 
immediate attention. We need increased support for social 
science research at a level that has simply not existed 
before in this country. I might say the negotiated grants 
program that the Canada Council introduced two years 
ago—and it is now in its second granting year—is the first 
time that we really have had a program to support social 
science research at a level which is commensurate with the 
sort of criteria established on the study that Karl Deutsch 
and others have done of the institutional conditions, size 
and level of support in social science research that is likely 
to contribute to major social innovations, and to develop- 
ment of new and significant knowledge. I think the only 
existing program of support for social science research that 
makes this for the first time feasible in Canada is the 
negotiated grant program from the Canada Council. The 
program has been maintained under present cutback and 
freeze conditions only at the expense of other equally 
important programs of support for social] science research. 


The other concern that relates very much to this, and 
which makes us more concerned, is that if you look at the 
total dollars being spent on human science activities by the 
federal government, there is a slight increase of extramu- 
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ral research over in-house research. It is a very slight one. 
Although the universities and Canada Council have been 
getting less of that extramural dollar than they have in the 
past, there is a greater emphasis on extramural research to 
non-profit foundations and other performers. But the fact 
is that the federal government is still spending more than 
twice as much on intramural social science and human 
science research than it does on independent research 
through the Canada Council. 


The Chairman: Compared with the university, not with 
total extramural. 


Dr. Loubser: Yes. 
The Chairman: We will come back to this. 


Dr. Loubser: We feel, in terms of allocation of money to 
research in the human sciences, that we have exactly the 
same reservations about the in-house research that is going 
on which have already been articulated to you. The argu- 
ments are very much the same. The quality is unknown, 
the relevance is unknown. It does not contribute to the 
public pool of knowledge about Canadian society in the 
way that independent, published research does. Unless the 
policies governing that type of research can be dramatical- 
ly changed, we feel in terms of the relative priorities 
within the human sciences field that there is a misalloca- 
tion of resources that we would like to see reversed. That is 
our second recommendation, complementary to the first. 


In the same area we have a concern that I think this 
committee shared in its report, that was partly projected or 
expressed in your intention of bringing out a fourth 
volume eventually on the social sciences and social innova- 
tion. I do not know exactly how you faced it. This special 
committee, although it treated the social sciences as part of 
the total science policy throughout its report, did not really 
focus to the same extent on the special problems pertaining 
to social science, as I think are very concretely and graph- 
ically reflected in the fate of CCURR and support policies 
in general. The result is, I think, that we have no statement 
on social science policy in Canada at the moment of the 
same level of detail and comprehension as we have of 
general science policy. 


As you know, the OECD, in part of its review of social 
science policy in other countries, has commissioned a study 
of social science policy in Canada. I do not know if you 
have better information, but I believe that the report is 
indefinitely postponed because it is so controversial in 
some of its aspects that there could not be agreement to 
publish it. When we have pushed for the development of 
long-term support policies for social science research in 
this country, we have always been told to wait for the 
OECD study, or wait for the Senate committee’s fourth 
volume, or we need to study the situation more. I must say 
that I do not see on the horizon at the moment anyone who 
is willing to sponsor and support the development of that 
long range support for social science research. I am not 
talking about just basic research; I am talking about 
applied policy-oriented research pretty much with the kind 
of mix that was quite admirably achieved in CCURR. 


The Social Science Research Council believes that it has 
the kind of independence, the kind of representative struc- 
ture of the scholarly community, and the mechanisms to 
perform this kind of study and to advise government on 
social science policy as a long-term development policy for 
research. But it will have to be recognized as such, pretty 
much as this committee has recommended that the Royal 


Society be recognized—which brings me to _ that 


recommendation. 


The Chairman: I do not think you should spend too 
much time on this. It is in your brief. 


Dr. Loubser: It is in our brief, but I am disturbed by two 
facts. One is that the Royal Society has been given a grant 
or contract to develop a proposal for what kind of research 
it can do for various governments. I do not know whether 
you have seen that document, but I think it is a disgrace to 
the scientific community of Canada, particularly the social 
science community. If you ever need graphic evidence that 
the Royal Society is incapable of performing that kind of 
task, you have it in that document. 


Secondly, I think in its appearance before this commit- 
tee, the Royal Society has reported on progress it has made 
in developing the role as representative of the scientific 
community in international affairs. Again, as the Social 
Science Research Council, and certainly with our col- 
leagues in the Humanities Research Council, we cannot 
and will not accept that kind of role for the Royal Society. 


I might just say for the information of the committee, 
Mr. Chairman, that we developed a joint proposal for the 
support of international representational activities for the 
social science and humanities communities and submitted 
it to the Canada Council. The Canada Council accepted 
that proposal in principle, extended it to the arts and put 
the program under the administration of the secretariat of 
the Canadian Commission for UNESCO. We were very 
unhappy and remain unhappy about this decision. We 
believe that the two research councils are well structured 
and well equipped with much experience in this area. 
When government policy in this area is cleared up we 
would like to see the two research councils given responsi- 
bility for representational activities internationally, rather 
than the Royal Society or some other body, such as the 
UNESCO Commission. 


I have two final points, Mr. Chairman, if you will permit 
me. I would like to emphasize this with relation to the 
concern that this committee has had in its report on the 
future study of policy with an independent institute or 
academy, as you have termed it, that could carry out 
ongoing research with respect to problems in the social 
sciences. I believe you have called it the Institute for 
Social Research. Now, it appears at the moment that, at 
least at the level of decision, it has been decided that the 
Institute for Research in Public Policy will take up this 
role, as you reported to the Senate last year. We still have 
not seen exactly what this role will be, but we have several 
concerns with respect to it. The first concern is that we do 
not think that future studies can be done in a meaningful 
way without the accumulation, co-ordination and codifica- 
tion, in a sense, of a systematic body of knowledge about 
Canadian societies in their various aspects. 


I believe that Mr. Nixon’s letter to Dr. Carrothers was 
somewhat aware of that, but the focus was on being able to 
choose alternatives for the future. We would like to 
emphasize the fact that we do not have at the national 
institutional level at the moment the equipment of the 
Science Council or the Economic Council, which can pro- 
duce an annual review of the state of the society, so to 
speak, in all its various complex aspects, and identify the 
trends, project them into the future and, possibly, do the 
work of searching for alternatives. I believe the feeling we 
have in that regard is that in this type of function, the 
system certainly, the technology, the software and hard- 
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ware for doing the job of accumulating and co-ordinating 
knowledge and projecting it into the future, is the same 
machinery that is needed I think that the latter future 
study can only be carried out on the basis of adequate, 
comprehensive knowledge of the current trends. 


We feel that the Senate committee might well keep a 
watching brief, as it has been authorized to do, not only on 
government research in this area, but perhaps to promote 
this idea of not only the Economic Council or the Science 
Council, but of an Institute for Social Research. The 
Science Council, with their concerns of the conserver 
society, the population and urban problems—it is all over 
the field in social science areas—has very few, if any, 
competent social scientists on its staff or membership. We 
face an institutional hiatus here that we must fill, and we 
hope that this committee will initiate this, and will initiate 
consultations with social scientists who have experience in 
this area. Certainly, if the SSRCC can be of any assistance 
in these consultations, which I believe are very much 
involved in your conference plan, although I did not see 
the details of that, we would be glad to provide that 
assistance. 


The final point that we would like to make is with 
respect to the establishment of the new granting Council 
for the Social Sciences and the Humanities. We see very 
little hope at the moment, in the present situation, of 
sorting out the problems that we have been able to identify 
in social science policy in Canada, the priorities within the 
social sciences, various types of programs et cetera, with- 
out the establishment of that new council—it has been in 
the air now for more than 10 years—and the provision of 
adequate resources for it to develop the kind of programs 
of support which we believe are necessary to reverse the 
current impoverishment of the social sciences and the 
under-utilization of just about 90 per cent of the manpower 
we have in our universities at the moment. 


Thank you, Mr. Chairman. If other members of our 
group would like to speak... 


The Chairman: If you are to allow us a few minutes for 
questioning, the opening statements will have to be a little 
shorter. While I note that your statement is very impor- 
tant—and I certainly do not wish to intervene at this 
stage—I also notice that some of the points you have raised 
are contained in the brief and I am sure we would like to 
ask questions on them. 


Dr. David Steedman, Academic Director, Humanities 
Research Council of Canada: I am Dr. David Steedman. I 
represent the Humanities Research Council of Canada, and 
I have with me Mr. Pierre Savard, Past Chairman of the 
Council, and Professor of History at the University of 
Ottawa. At the back of the room is Mr. John Banks, 
Executive Secretary of both Councils. Actually, we share a 
joint secretariat with the SSRCC and, like them, we are 
essentially a non-governmental federation of learned socie- 
ties in the humanities. Humanities is defined as including 
languages, literature, philosophy, history to a certain 
extent, linguistics, music and also religion. 


I would simply like to pick up four points of which I 
have become more aware in the work I have done, having 
been in this job only a couple of months. I am, therefore, 
new to the Ottawa bureaucracy. My first point is the whole 
question of science policy in the government and how the 
humanities community can relate to it. It is not clear to us, 
for example, whether the Minister of State for Science and 


Technology really has any jurisdiction over, or interest in, 
the area of the humanities. 


The Chairman: He certainly has jurisdiction; I do not 
know whether he has an interest. 


Dr. Steedman: Secondly, the Science Council has 
informed us that their new task force on research, which 
they are setting up at the moment, would be very glad to 
hear from us, but has said that really they cannot, within 
their terms of reference, speak about the humanities, 
although they will speak about the social sciences. Given 
that most of the statistics concerning the humanities and 
the social sciences are grouped together, and most of the 
problems of manpower and everything else are very 
similar... 


The Chairman: They used to say that they could not 
speak for the social sciences, either. 


Dr. Steedman: That is right; so this is our second con- 
cern, which we would certainly like clarified. I, indeed, 
have written to the chairman of the Science Council to 
request that he include the humanities in his new study, 
even though it is not theoretically within his jurisdiction. 


The Chairman: It is in his jurisdiction. 


Dr. Steedman: I have read the act carefully and I cannot 
see the word “humanities” or “lettres” mentioned in it, in 
either French or English. 


I should also like to point out that the present general 
government policy on funding for all science—which has 
been, I might add, unannounced and undiscussed—consists 
essentially of letting in-house research grow, encouraging 
industrial research and letting NRC and the Canada Coun- 
cil be eroded by inflation. This policy is particularly hard 
on the humanities, since virtually all our research is done 
in the universities, and very little, except for a bit in the 
museums, is done intramurally. So this policy of cutting 
the grants to the granting councils, and thereby cutting the 
grants to the professors and cutting the research infras- 
tructure, is particularly difficult for us, because it really 
means that this is the only place we have to turn, and we 
are essentially a group of individuals working in our stud- 
ies. We are not involved to a great extent in team research, 
with the exception of a few publishing projects. 


Moreover, I would also like to point out that most of the 
indirect and overhead costs of humanities research are 
picked up by the universities and thereby by the provincial 
governments, and by the federal government through the 
Fiscal Arrangements Act, and that in a sense cutting the 
Canada Council and cutting the money that comes from 
the federal scene to us is cutting just that particular 
element which allows free time to the individual professor, 
who, in the humanities, teaches, I might remind you, and is 
tied down, usually, by nine hours or even 12 hours of 
teaching per week in certain cases. This research money 
allows him free time and release time for sabbaticals and 
free time in the summers, travel money, et cetera, to go to 
his library or to the archives. Cutting those funds really 
means that you are cutting humanities research, because 
we are dependent upon that alone. With the cutback in the 
universities all over the country, and with the “crunch” on 
university funding, the extra bits, like small research 
grants, small travel grants and so on, are very vulnerable 
aS more and more universities concentrate all of their 
funds on one thing, which is simply paying the professors’ 
salaries, which amcunt to 80 per cent of most universities’ 
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budgets. So the first thing you cut in a university depart- 
ment is not the professor; it is everything else, and that 
means that the small amount of money that goes to 
humanities research is cut. 


I would like to emphasize in our situation, although we 
do not use a great percentage of the total federal research 
funds—probably less than 10 per cent—and our demands 
are far from exorbitant, that nevertheless the relatively 
small amount of money we do have is absolutely crucial. 


We would also add that the Canadianization debate 
which is being fueled by the Symons report and other 
documents, which will become much greater in the next 
year or two, is almost irrelevant in the present freeze 
situation. There is no way that we can recycle our people 
to pay greater attention to Canadian studies in the present 
freeze. 


Finally, I should like to say that, as Dr. Loubser has 
pointed out, the Canada Council is locked into programs of 
major research projects which, in the social sciences are 
team research projects, and in the humanities are largely 
sums of money, amounting to several millions of dollars 
over five years or more, for publishing projects of certain 
large editions of things like the Dictionary of Canadian 
Biography. The council is, of course, also committed to give 
a certain amount of money to its grantees and for student 
support. This has meant that where the council has had to 
cut is in what one might call the communications infras- 
tructure for research support. This is crucial for the 
humanities, and I would point out that the main areas 
which have been cut, and which have now reached the 
point where they cannot be cut any further or they will 
have to close up shop, are those supporting learned socie- 
ties; that is, the support for their executives to meet, travel 
and communicate with each other, the support for jour- 
nals—journal support as opposed to publishing support, 
has been cut drastically—and this whole area, if you like, 
of putting the individual scholar, working in isolation in 
contact with his peers elsewhere in the country through 
his society, through his journal, and through travel to 
seminars and meetings. All of this area is most vulnerable 
at the moment in the Canada Council’s budget, because it 
is the area where they have to cut, and can cut most easily, 
in order to protect what is their most basic research 
program. 


This is particularly difficult on the humanist who, virtu- 
ally, has no other source of support for this sort of thing. 
He cannot get any more money from the university, 
because of the university cutback. He cannot usually get 
this from foundations, and he cannot go and get contract 
research from governments. So, once again, I am making a 
strong plea that you should impress on the government 
that, from the point of view of the humanities at least, the 
present implicit policy that Mr. Drury has certainly made 
explicit, if not in writing at least in verbal communications 
to us all—that he will let inflation erode Canada Council 
support for university research—is very difficult and very 
hard on us. 


That is all I should like to say. I shall not take up any 
more of your time this morning. 


The Chairman: Thank you very much. I can see that 
there is a slight difference between the social sciences and 
the humanities, at least in terms of support. 


We will now hear from Dr. H. G. Thorburn, President of 
the Canadian Political Science Association. 


21857—2 


Dr. H. G. Thorburn, President, Canadian Political 
Science Association: Thank you, Mr. Chairman. I have 
just been elected president of this association, and I have 
not been around long enough to be terribly familiar with 
details, but I was the person who was asked about a year 
ago to write a report for the Healy Commission, which the 
Canada Council financed, on political science in Canada. 
That might help me in dealing with the questions. 


Senator Hicks: Is that the paper which is before us? 


Dr. Thorburn: No, that is a paper which I gave at the 
annual meeting of the Canadian Political Science Associa- 
tion and it includes some of the material from my other 
report. The other report comprised some 240 pages, and this 
is something like 12 or 13 pages. 


The Chairman: The one you are speaking about is en- 
titled, ““Graduate Studies in Political Science in Canada, 
their Relationship to the Development of the Discipline 
and the Profession,” is it not? 


Dr. Thorburn: Yes. I think it would be appropriate if I 
were to begin my remarks by citing the resolution of the 
Board of Directors of the association which met in June of 
this year at Laval University. The motion was: 


That the CPSA Board of Directors approves the pro- 
posals of the Social Science Research Council of 
Canada in its brief to the Senate Special Committee on 
Science Policy. 


(1) That the government immediately remove its 
freeze on funds to the Canada Council for university 
research in the social sciences and humanities. 


(2) That the government give urgent priority to 
university research in the social sciences and 
humanities. 


(3) That the government should freeze or exercise 
restraint in its spending on in-house research in the 
social sciences and humanities, if this is necessary to 
achieve the preceding objectives; and 


(4) That the government should create the new 
social sciences and humanities research council 
without further delay, and that the CPSA Board 
approves the immediate creation of the new social 
sciences and humanities council provided that it 
possesses at least as much independence as the 
Canada Council. 


So you can see that without any prompting, and indeed 
before this meeting, the CPSA has largely stated a position 
which is congruent with that articulated earlier this morn- 
ing particularly by Professor Loubser and also by Profes- 
sor Brownstone. 


We have a history of association with this committee. We 
submitted a report to you on June 10, 1969, a brief which is 
in very good shape in the sense that it has not yet seen its 
recommendations implemented by the Government of 
Canada, although we were very gratified at the reception it 
received from this committee. 


I am somewhat worried about the time, and I am also 
concerned lest I repeat what has been said by people who 
have gone before me, so | shall make my remarks much 
briefer than I had originally intended. 


The Chairman: We do not want to shorten your presen- 
tation, but perhaps it would help, if you have a longer 
document, to have it printed as an appendix to today’s 
proceedings, so that this will be on the record. 
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Dr. Thorburn: Very well, sir. I will see that you receive 
a written copy of the notes that I have here, in reasonably 
finished form. 


As far as the particular points I would like to emphasize 
are concerned, first of all, of course, I must emphasize the 
serious need for increased support for research in political 
science, using the general line of argumentation that has 
been used by those who spoke earlier. 


Political science is a discipline in which you find that 
the bulk of the research done by university professors is 
carried out on the basis of funds provided by Canada 
Council. It is done to a lesser extent on funds provided by 
other bodies, but it is essentially based on the funds pro- 
vided by the Canada Council. 


Political science is also a discipline which includes areas 
that are of particular policy interest to government, and 
therefore some of our colleagues have been tempted to 
engage in a considerable amount of mission-oriented 
research, or commissioned research, mainly for govern- 
ment departments. This has created something of a prob- 
lem within our profession, which I think has been 
described very well by our past-president, Mr. Donald 
Rowat in his presidential address, delivered in June. A 
copy of that address, I believe was distributed to members 
of this committee. 


Essentially, the problem I refer to is this. With the 
diminution of resources going to the Canada Council for 
the support of research in political science, we are encoun- 
tering a situation in which political scientists are being 
tempted to engage to a greater extent in contract research, 
and we feel that this is an undesirable tendency, since it 
tends to reduce general standards of research, and also to 
produce research of a much more applied and concrete 
nature than would otherwise be the case. This means, 
therefore, that the theoretical significance of the research, 
and the overall relevance of the research to the discipline 
of political science in general, is reduced, and this is clear- 
ly to be regretted. Moreover, the question of standards has 
to be looked at from the point of view of how the research 
is defined, and how the researcher is located. 


In the case of independent research, it is the individual 
scholar who can conceives the problem, works out the 
research design and executes it. He assumes, personally, 
the responsibility for all of that, all of it is in the public 
domain, so to speak, and he is judged by his peers, through 
the mechanisms of peer-group assessment conducted by 
the Canada Council, in an entirely fair and competitive 
way. If he receives his grant, therefore, that is a vote of 
confidence that his own personal competence is accepted 
by his peers and the research design that he has prepared 
is accepted and is considered to be up to standards that the 
Canada Council has come to consider adequate. He then 
does his research, receiving funds from the Canada Coun- 
cil to pay, not his personal income—his salary or stipend— 
unlike the case of commissioned research, but merely his 
expenses, such a travel expenses, and, if he must engage 
research assistants, their stipends, and some secretarial 
and other subordinate assistants. 


In the case of the other type of research, the commis- 
sioned research, there is no such competitive aspect 
involved. There is simply a meeting of people, usually a 
representative of the government department or agency, 
and the individual person, who may be a scholar or who 
may not be a scholar. The matter is then negotiated be- 
tween the two of them. The research done is entirely 


underwritten by the agency of government, and is submit- 
ted to government in its finished form to do with as it 
wishes. It turns out, in fact, that most of these reports are 
not published, they are not made known, and therefore 
they do not enrich the knowledge of the community, and 
the scholar does not have to be judged by them. His 
reputation, therefore, is not going to turn on the quality of 
that report. 


You can see the effect this will have on a discipline if 
more and more of its members are being tempted into a 
situation where they can receive more generous financial 
returns, escape the scrutiny of their peers, and can prepare 
reports that need not be of publishable quality. The effect 
on the discipline in general could be seriously deleterious, 
and I would like, speaking, I guess for myself, to support 
what Professor Rowat said in his presidential address, 
deploring the growth of this type of research at the 
expense of the scholar-initiated, independent research, 
conducted under conditions of open competition and 
publication. 


I think that perhaps this is more acute in political 
science than in other disciplines, although there are other 
disciplines in which it is more serious than in my own. 
That is a point that I think we might discuss at greater 
length, but I will, in terminating my remarks, merely cite 
some points which were in both Professor Rowat’s paper 
and my own report on political science. These are summa- 
rized and are very brief. 


The proposals that I would like to lay before you are six 
in number. 


First, greater financial resources for the Canada Council 
and or its successor body, the Canadian Humanities and 
Social Science Research Council, if and when it is created. 


Second, the payment of stipends to academics acting as 
principal investigators on research projects—in other 
words, to have equality of treatment between the two 
types of research. That already occurs with commissioned 
research, and I am suggesting that it might be applied also 
to independent research. I will go into that in greater 
detail; to justify it, if you wish, in discussion. This would 
permit them to apply to be relieved from teaching for a 
term or more at the beginning or at the end of a research 
project when full-time attention to the research work is 
necessary if it is to be carried forward at reasonable speed. 


Third, financial support for research training institutes. 
These could be either summer programs on the campuses 
of several larger universities, where staff from both the 
host university and others could work with accomplished 
research scholars to elaborate and practise research meth- 
ods and techniques; or ongoing research institutes could be 
set up, specializing in specific types of research, which 
could, with Council support, host professors on leave from 
universities to begin or complete research projects in the 
area concerned. This would both instruct and encourage 
the academics to get on with research, confident that they 
were fully informed of the best techniques and approaches, 
and with access to the best sources and facilities. 


Fourth, the holding of conferences on research activity 
to develop new programs and methods of improving 
research activity. We should take positive steps to stimu- 
late the cadre of academics currently in place to involve 
themselves deeply in research work. For better or for 
worse they are going to be there for a long time. A major 
concern of a research council is to take whatever steps are 
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needed to involve them in research, see that they receive 
the help that will keep the standards high. This will 
improve morale and thereby productivity. 


Fifth, in view of the current “steady state” in which few 
new persons will be joining the academic community, 
there is need for stimulation via the distinguished research 
scholar program, which the Canada Council operated in 
the past. This program should be reinstated to encourage 
eminent foreign scholars to visit Canadian universities, so 
that our academic community can benefit from their ideas 
and example. That is because our scholarly community is 
not growing as a result of current limitations. 


Sixth, there should be more than one federally-supported 
granting agency to support research in the social sciences. 
Monopoly is not a healthy state in most things. For the 
Canada Council to be virtually the sole source of support 
for independent research in Canada is not healthy. It 
would be advantageous if a scholar could apply to more 
than one agency as a form of insurance against the possi- 
bility that his application to one might be turned down 
because of the bias or excessively exacting standards of the 
particular referees consulted by the one council. 


Also the existence of other councils would permit more 
experimentation with programs and, therefore, less conser- 
vatism than is inevitable with a single funding council. 
Perhaps a start could come about by leaving some respon- 
sibility broken up, when the new council is experiencing 
its birth and growing pains. 


I shall stop there, sir, and consider any questions that 
anyone would like to raise. 


The Chairman: Thank you very much. 


Professor Conrad Winn, Secretary-Treasurer, Canadi- 
an Political Science Association: May I make a brief 
remark? 


Dr. Thorburn: This is Professor Conrad Winn, who is 
the Secretary and Treasurer of the Canadian Political 
Science Association. He is a full-time professor at Carleton 
University. 


Professor Winn: In the growing stream in which we live 
there is an increasing feeling that a lot of our research 
ought to have practical application. I do not dispute that. 
There is a growing feeling perhaps that, if we want practi- 
cal application after all, it is the everyday working man, 
the government bureaucrat, who knows most about how to 
make social science practical. He really ought to do it, 
supervise it, or commission it. My point is simple, that 
actually not only is social science difficult, but practical 
social science research is even more difficult. You need the 
most competent people to conduct it. To do practical social 
science research within government is inefficient. 


Professor Rowat’s report shows clearly that the compe- 
tence of social science researchers outside government is 
much higher. Therefore, if you want very good practical 
social science research, it has to be done outside. Not only 
is the competence of social science researchers higher out- 
side, but you have a very significant social science commu- 
nity in Canada, one of the most significant in the world. If 
I could just mention the case of our own discipline, we 
have the third largest political science community on the 
planet. At the recent IPSA—that is, the International 
Political Science Association—convention in Edinburgh, 
Canadians presented the second largest number of papers; 
almost a third as many of the papers presented by Ameri- 


cans. So you not only have better social science researchers 
outside government, but you have a very large community. 


The Chairman: Are you speaking in absolute terms? 


Professor Winn: That is correct. The third largest in the 
world in absolute terms, and the second largest number of 
papers, in absolute terms. 


You not only have this fact, but you have world recogni- 
tion of the competence of the Canadian social science 
community as revealed by the fact that the International 
Political Science Association is located in Canada, the 
World Association for Public Opinion Research is located 
in Canada, and I believe even the International Sociologi- 
cal Association may be located in Canada. Perhaps there 
are others. 


The next point I would like to make is related to one 
already made previously, that is the free flow of informa- 
tion. It is not simply that information from our results, our 
findings, is made available broadly for policy-makers to 
use, not like the case of in-house research. It is not simply 
that. Speaking as someone who has been an “out-house 
researcher” for the Canadian government, the Ontario gov- 
ernment and United States government, I can say frankly 
the problem of information is also internal. Researchers 
within government have more difficulty getting informa- 
tion than researchers outside. They have enormous dif- 
ficulty getting information even from the directorate next 
door. From the point of view of efficiency, again, if you 
want practical applications of social science, the efficient 
way to do it is to do it outside. 


The Chairman: You mean “leaks” go outside, but they 
do not go next door? 


Professor Winn: Without naming my employer, I can say 
that I was employed to construct some research designs for 
a ministry in Ottawa. My major findings were that its 
complete apparatus was duplicated in another directorate, 
to the horror of the directorate employing me. Within a 
matter of a few weeks I had found out all sorts of informa- 
tion that the social science researchers employed full time 
were unaware of. They had a general fear of communicat- 
ing within their own ministry. So it is a general problem. 
Information flows much more freely outside of govern- 
ment, and it is a much more efficient way to spend our tax 
dollars. 


The Chairman: I thought that researchers within the 
government could always read the newspapers. 


Senator Yuzyk: Perhaps they are afraid to communicate. 
The Chairman: We have about an hour for discussion. 


Senator Hicks: In view of the shortness of time, I do not 
propose in my questioning, Mr. Chairman, to take the 
submissions page by page, but rather to talk about a 
number of general points that have been raised, and to 
invite those who have made submissions from the three 
agencies to join in the discussion, rather than address 
questions to any one of them. 


It is quite clear that the general point that you have all 
made is that you need more money, you each regard your 
discipline as deserving a particular priority and you refer, 
of course, to some passages in the previous report of this 
committee in support of that. Perhaps you could say as a 
caveat that unfortunately you are not the only people that 
have come to us and said your discipline deserves the 
highest priority. The medical people feel that way, the 
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general science people feel that way, and the so-called hard 
sciences seem to feel that way even though perhaps they 
may not be enjoying the crest of popularity they did two 
decades ago. 


We have had a considerable amount of discussion here. 
This is the first topic I would like to invite a little more 
comment upon. We have had a considerable amount of 
discussion in the last few days about the position SCITEC 
can play in coordinating the activities, opinions and so on 
of the scientific community in Canada. In your brief Dr. 
Loubser, you make reference to SCITEC in a couple of 
places. What kind of a role do you think it is possible for 
SCITEC to play? A number who have been before us have 
agreed that it would be desirable if someone could, while 
not exactly speaking for the science community in Canada, 
at least provide a forum where the different disciplines 
could talk about their own problems, and perhaps develop 
some coordinated approaches to government. So it is not a 
question of your arguing that the pie is only so large, but 
the social sciences or human studies deserve a larger por- 
tion of it. Do you see any role for SCITEC? You are 
members of it, are you not? 


Dr. Loubser: Yes, the Social Science Research Council is 
a member. We participate actively. We have supported 
SCITEC from the beginning. We have never had the kind 
of reservations that some sectors of the scientific and 
technological community have had about the role of 
SCITEC as a possible spokesman for science. In fact, we 
have attempted in the past to liaise as much as we can with 
associations with a broader base than we have. I am not 
talking only about SCITEC. I am talking about the Asso- 
ciation of Universities and Colleges of Canada, the Canadi- 
an Association of University Research Administrators. We 
have worked with CAUT who also speak on behalf of the 
whole scientific community and the humanities. We have 
very little reservations about the fact that SCITEC could 
develop a meaningful role as a spokesman for the scientific 
community if it is able and has the orientation to establish 
the necessary means by which it can make a meaningful 
statement. 


Senator Hicks: The SCITEC people when they were 
before us were quite careful to point out that they did not 
expect to speak for the physicists, or the social scientists in 
Canada. They expected each discipline would speak for 
itself. They would play a coordinating role or provide a 
forum for it. On the other hand, the engineers who were 
before us criticized SCITEC most stringently for this very 
reason, and have said they are not going to allow SCITEC 
to speak for the engineering profession in Canada. How- 
ever, when the SCITEC people appeared here, they said; 
“We do not wish to speak for the engineering profession”. 


Dr. Loubser: I think SCITEC is right. The engineers 
have systematically failed to pick up that connotation from 
SCITEC, as I believe Senator Lamontagne’s files will 
demonstrate adequately, and as will the public record of 
SCITEC, that it does not wish to speak on behalf of the 
engineers. We have a similar position in the Social Science 
Research Council; we make our statements. 


Senator Hicks: And you do not wish the Royal Society to 
speak for you, either. 


Dr. Loubser: Yes, but there are very different reasons for 
that, as you can imagine. However, in the social science 
community we have for many years had great difficulty in 
getting our various member associations to accept the 


spokesman role for the SSRCC. They have now accepted it 
because, I think, we have proven over the last few years 
that we can make meaningful statements with respect to 
the interest of the social sciences community as a whole. 
However, at the same time we do not presume to speak for 
the Canadian Political Science Association and they are 
totally free to say that they endorse what the SSRCC has 
said, as Professor Thorburn has this morning, and that 
they have additional concerns. 


So that, from our experience, we are quite confident that 
an association such as SCITEC can play a meaningful role 
as the spokesman for the scientific community. I might say 
that at present I am a member of the council and the 
executive of SCITEC, and have over the past year urged 
SCITEC to establish a science policy committee which 
SCITEC, curiously, has not had in the past. The reason 
given was, “Well, SCITEC itself is about science policy”. 
You know how these things happen; if you have 110 other 
things, that falls by the wayside. So, finally, in April they 
decided to establish a science policy committee with exact- 
ly these intentions, to coordinate science policy concerns of 
the various associations, and to see what are common 
elements and what would be the best for the scientific 
community as a whole, and then to give the member 
associations a chance to endorse or not endorse what comes 
out of that. 


Being told, as I put forward the idea of forming the 
committee, that I should chair it,—I still do not know how 
we will do it, but a number of competent people have 
agreed to serve, and I think in this area, at least, SCITEC 
has now put a mechanism in place which might begin to 
provide that overall perspective on science policy concerns. 


Senator Hicks: We are very glad to hear that. What 
about the Humanities Research Council—is it a member of 
SCITECZ 


Dr. Steedman: No, as far as I know, none of the humani- 
ties associations, nor the council, as a matter of fact, are 
members of SCITEC as an organization. However, as an 
individual I am a member of SCITEC, just to keep my eye 
on what is going on, but the humanities are not included. 


Senator Hicks: What about the Political Science 


Association? 


Dr. Loubser: The only two members of the SSRCC who 
are members in their own right are the psychologists and 
the geographers, and you know these are the main scientif- 
ic components in those associations who do not consider 
themselves to be social scientists. 


Senator Yuzyk: You report that there was some progress 
made in SCITEC, but has that progress been sufficiently 
fast to satisfy you that these problems which concern you 
are being dealt with adequately as situations arise? 


Dr. Loubser: I do not believe SCITEC has reached the 
take-off stage. 


[Translation | 


Mr. Pierre Savard, Outgoing President, Humanities 
Research Council: Mr. Chairman, I think that this 
SCITEC question is an important one and I would like an 
understanding to be reached here. I too am a member of 
SCITEC. I became a member in a rather roundabout way. 
The Association canadienne francaise pour l’avancement 
des sciences, of which I am a member, delegated me to 
SCITEC, saying: we need people other than scientists to 


September 9, 1976 


Science Policy 


29: 21 


represent us. Since I have been attending the meetings, I 
have been asking myself seriously what I, an historian, am 
doing there. If SCITEC did in fact claim to represent 
Canadian science, in the broad sense of the word, I think 
that as former president of the Canadian Council for 
Research in the Humanities, I would vigorously object. 
SCITEC should, one day, define its role. Let us suppose, 
for example, that it was no longer allowed to speak on 
behalf of scientists and was increasingly dominated by 
scientists. It would then have to take refuge in more 
elevated and tranquil zones and refer to science in the 
broad sense of the word. However, I think that to us, in the 
humanity field, this is inconceivable. We must know where 
we stand in this matter. In other words, we do not want to 
eliminate the humanities, or the social sciences, since they 
should be included in a broad concept of science which, 
eventually, would cover everything. 


The Chairman: I find the comments made concerning 
this committee very encouraging in the sense that, if it is 
possible to organize a forum to determine how much of a 
censensus_can be reached as to what the priorities of the 
government’s scientific policy, etc., should be, the humani- 
ties too could profit from such a dialogue. 


Mr. Steedman: As part of a forum, yes, but as a 
representative? 


The Chairman: Yes. 


[Text] 


Senator Hicks: Each of you in your briefs has expressed 
the hope that the new granting councils would be estab- 
lished promptly, and so on. However, I was most interested 
in the final remarks made by Professor Thorburn with 
respect to the new granting council, and the need to have 
more than one agency to which persons could apply, sug- 
gesting even that the Canada Council might retain some of 
its functions in this area. 


You may, or may not, know that I myself believe there is 
no advantage whatever in setting up the new councils. I 
believe that what has been wrong with the granting agen- 
cies to date is that they have not had sufficient money, and 
that you could correct this by giving more money to the 
existing councils just as easily as you could be creating 
new councils. 


Now, I know the history of the humanities and social 
science people in contest with the Canada Council. Initial- 
ly, I suggest, you proceeded on a wrong assumption that if 
you could have a council of your own you would exercise 
more control over it, and so on. I suppose your feeling is 
that if you have a council that concerns only your own 
discipline you will get more money but in the meantime 
you will add to the bureaucracy. You all believe in a 
system of peer evaluation in dealing with applications. 
You have exactly the same pool of people to draw from to 
take up these committees, and I do not think you will 
change it sufficiently by merely creating a multiplicity of 
councils. 


Furthermore, Professor Thorburn, while I do not wish to 
put words in your mouth, I make the proposal to you that 
it is unreasonable to expect the Government of Canada to 
create a multiplicity of granting agencies of this type. It 
means that they will lose control of their budget, or will be 
more likely to lose it than if it were through one agency. I 
can see why an applicant would say, “Well, if I am going to 
either one master or the other, I will have a better chance 


of succeeding.” However, I wonder if it is actually realistic 
for us to expect that to occur? 


Dr. Thorburn: I made the proposal, and I am not the 
only one who has ever suggested it, thinking that it was a 
sensible thing to do. What is a sensible thing to do and 
what may be realistic may not be the same, as we know. I 
think you have repeated the reasons I gave for this sugges- 
tion quite well. They are essentially that one particular 
granting agency may have a particular approach. We 
noticed recently that the Canada Council has not simply 
acted in a bureaucratic fashion—that is to say, waiting for 
applications to come and processing them in this kind of 
impartial way. It has developed policies in the sense that it 
has now these special negotiated grants. Its program is to 
encourage inter-disciplinary research, which is competi- 
tive, of course, but it is special and the Canada Council, 
therefore, has undertaken to decide what areas are some- 
what neglected, which should have special help given them 
and, therefore, which ones will not be given this particular 
extra boost. These are policy decisions, really, which may 
be supported by some members of the various disciplines, 
but they certainly will not be by those who are 
disadvantaged. 


My point really is that I think this kind of initiative is a 
good thing, provided it is not exercised by an organization 
which possesses a monopoly. Once it possesses a monopoly 
and undertakes policy decisions of this nature, it is getting 
to the point at which its actions could be seen as incorri- 
gible. They could become highly discriminatory and, there- 
fore, could undermine confidence in the body. 


I would be inclined to say that either the Canada Coun- 
cil should abandon these special programs—which I would 
regret—simply in order to be completely impartial, or else 
there should be another body which could undertake other 
initiatives so that we will have the healthy effect of com- 
petition and new approaches. I see no reason why the 
government of Canada should eschew a duplication in this 
area, since it has shown its willingness to duplicate in 
others. 


Senator Hicks: Are you really serious in saying that 
because the Canada Council has developed some special 
programs and incentives like this it may be neglecting 
meeting the needs of the so-called free research applicant? 
For example, the National Research Council has done this 
through its negotiated development grants, major equip- 
ment grants and other devices for many years, and I have 
never heard anyone from the hard scientists suggest that 
these policies of NRC had prejudiced its dealing with the 
normal applications that came to it. 


Dr. Thorburn: I am not suggesting at all, sir, that the 
Canada Council has shown prejudice against particular 
kinds of applications, but the resources are appallingly 
limited and, if some of those resources are to be earmarked 
for special projects, what remains already inadequate will 
become more inadequate for the other areas. 


Senator Hicks: It comes down to the same point that we 
really need more money to do a good job, through whatever 
agencies we choose. 


Dr. Thorburn: That point remains significant and 
important. However, I do not withdraw my suggestion. 


Senator Hicks: Very well. 


Senator Stanbury: Mr. Chairman, in the health research 
area there are two bodies—NRC and MRC. We found out 
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yesterday that the difference between which one you apply 
to is a question of how much money you expect to get, 
because the grants from MRC are about double the size of 
the grants from NRC. Particularly in view of Professor 
Thorburn’s suggestion, that is an area where we can study 
the question of whether the existence of two granting 
agencies is a hindrance or an advantage. 


Senator Godfrey: I would comment that the Canada 
Council, on the arts side, did run into some competition 
with the Local Initiatives Program. The result of that 
competition was that if you wanted a lot of money you 
applied for a LIP grant. It could be for something which 
could not possibly qualify in terms of competence, or in 
any other way, with respect to the Canada Council, and 
yet you would get a great deal more. Some small theatre 
group consisting of a few people could start up somewhere 
and get a LIP grant, and then later they could go to the 
Canada Council in some cases, because by that time they 
would be competent enough to qualify for a Canada Coun- 
cil grant. 


Senator Hicks: So the LIP grant was justified after all. 


Senator Godfrey: In certain cases it served a useful 
purpose, but the money going via the Local Initiatives 
Program to people who were not as well qualified as those 
applying to the Canada Council was out of all proportion. 


Dr. Thorburn, I was rather interested in a letter written 
to the Prime Minister on January 13, 1975, by your prede- 
cessor, Mr. Léon Dion. In the second paragraph on the 
second page he says that for the reasons mentioned in his 
letter of October 4th, it is necessary that all members of 
this council be university people. 


I was also on the Canada Council and I am quite sure I 
agree with Senator Hicks, because my experience on the 
Canada Council was that, in effect, it was divided into two 
councils. When I was first on the council they had the 
academic side, and they used the word “academic” in the 
bylaws. It was an academic subcommittee of the members 
of the Canada Council, and there was an arts subcommit- 
tee as well. The academic subcommittee consisted entirely 
of professors or university administrators. There were no 
laymen on it whatsoever. They went off to meet for a day 
or a day and a half by themselves, and the arts side would 
then meet as well, but it met not only with artists but also 
with a sprinkling of laymen or people representing the 
Philistines, like myself. 


It took me a year and a half, but I managed to get a 
bylaw passed to change the name of the academic subcom- 
mittee to the “Social Sciences and Humanities Subcommit- 
tee,” and to get one laymen on that subcommittee. It was 
over strong objections, I might say. The layman happened 
to be a lawyer, but I managed to sneak him on because he 
was also the chancellor of a university. I guess they felt he 
was acceptable. 


Senator Hicks: He was close to the academic taint. 


Senator Godfrey: I believe that if war is too important to 
leave to the generals, the universities and other similar 
areas are also too important to leave to the professors. 


I would just like to quote Sir Eric Ashby who said, “A 
university run by professors becomes a university run for 
professors. If all students were being trained to become 
professors this might not matter, but the function of uni- 
versities is to put the administration of human affairs in 
the hands of educated men, and professors are not very 


experienced about human affairs.” I agree with that. I 
think it applies equally to this new council. Why should it 
consist entirely of professors? Should not the public be 
represented? 


Dr. Loubser: I agree with your position, and I think that 
is the official position of the SSRCC. As a matter of fact, 
we are on record in our brief to the Prime Minister that 
while we welcome the idea that the council will be gov- 
erned by professionals in the humanities and social 
sciences, as he put it, there will also be a representation of 
the fabric of Canadian society, as we put it, from various 
walks of life. We put great importance on that, and we 
would not ask for a council made up exclusively of aca- 
demic social scientists. 


Senator Hicks: Since you started off by saying you 
differed with me in this respect, Senator Godfrey, I want 
to stress that I entirely agree with your construction of 
this. I deplore this development which was starting in the 
Canada Council just as I left it. 


Senator Godfrey: I almost feel from my experience that 
we have two councils in the Canada Council, and there 
would not be that much significance if you suddenly erect- 
ed a partition and had two staffs. 


Senator Hicks: Provided you did not duplicate the staff 
from the office boy to the director all along the line. 


The Chairman: That was made clear in our report. I 
wish we could reduce this dialogue between two former 
members of the Canada Council because, since I had a 
great deal to do with the establishment of the Canada 
Council, I might also wish to join in. 


Senator Godfrey: The next thing the political science 
people say is that these people must be free of any partisan 
ties in order to be qualified as members of this council. In 
other words, political scientists believe that only political 
eunuchs should be appointed to this council. At what point 
would it take Senator Hicks to become purged of the fact 
that he was once the Premier of Nova Scotia so that he 
could be qualified for this council? Why do you feel, just 
because you happen to have taken an active interest in 
politics, that that should disqualify you from discussing 
things like political science. 


Dr. Thorburn: That is not my statement, and I do not 
happen to agree with what you have just cited. 


Senator Godfrey: Do you mean the letter? 
Dr. Thorburn: That is right. 
Senator Godfrey: That is what I wanted. 


Dr. Thorburn: Somebody who has been a member of the 
Liberal Party should certainly not ipso facto be ruled out of 
consideration. 


The Chairman: We would have to get rid of all of the 
NDP people. 


Dr. Thorburn: I think what was meant, really, was that 
blatant political appointments should be done away with. 


Senator Godfrey: And I agree with that entirely. Nobody 
wants that, but I wish they would state with more preci- 
sion that in order to get rid of political hacks you do not 
have to eliminate former premiers of provinces. 


Then you say that it must be perfectly autonomous. 
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The Chairman: Pardon me, Senator Godfrey, but what 
are you referring to now? 


Senator Godfrey: The letter to the Prime Minister dated 
January 13, 1975. 


The Chairman: Thank you. 


Senator Godfrey: I can remember attending an emergen- 
cy meeting of the Canada Council, called solely to empha- 
size that they had to be completely and absolutely autono- 
mous. I said, “You’re just day-dreaming. When you lived 
on your income in the early days, you could claim to be 
autonomous, but once you became dependent on yearly 
grants from the government, you lost your autonomy.” 


I discovered, for example, that they had never once 
asked the Secretary of State, upon whom they were 
dependent for their funds, to plead their case in cabinet, 
and that he had never met the Canada Council. He was 
someone who was unclean, unwashed, or something, and 
on my insistence he actually came to a meeting and saw 
how we operated, and even had lunch with us. We showed 
him how things were by showing him how sparse the lunch 
was. He got sandwiches and a couple of cups of coffee. 


This idea of complete autonomy, however, for anybody 
who depends on government, is a myth, in one respect, 
although I never saw any evidence of political interference 
as far as the Canada Council was concerned; in spite of the 
fact that they could not really be considered autonomous, 
they did not keep their political fences mended. 


The Chairman: I think that what Senator Godfrey is 
saying now is quite justified. Going back to the establish- 
ment of the Canada Council out of this endowment, I think 
I was mainly responsible for providing in the act that it 
would not be an agency of the Crown. At the time it was, 
as Senator Godfrey has just mentioned, perfectly justified 
that the council should be conceived in that way. I was the 
minister at that time, however, and when they came to me 
for an increase in the grant in terms of an allotment from 
Parliament, I told them, “If you start this, I could well go 
back to Cabinet and ask for an increase in your endow- 
ment which will protect your status as not being an agency 
of the Crown, but the moment you start to have, or rely 
more and more on, appropriations from Parliament, you 
will have to be responsible in some way to Parliament.” 


I think, therefore, with this in mind, that it is unreason- 
able for this new council to ask not to be an agency of the 
Crown. I think it should be exactly at the same level, or 
have the same status, as the Medical Research Council, the 
new granting council, and the National Research Council. I 
do not think we have received any complaint here about 
political interference in the affairs of the MRC or the NRC. 


Dr. Loubser: Mr. Chairman, I would like to confirm what 
you have just said. I think the SSRCC initially, in its 
recommendations to the Prime Minister, strongly urged 
that it not be an agency of Her Majesty. This notion ran 
into very strong opposition, the argument being that it 
should be a category B departmental corporation. We then 
made a comparative study of the legal status of the Medi- 
cal Research Council, the National Research Council, the 
Canada Council, and certain other crown corporations, and 
came to the conclusion that the formal status of “not being 
an agency of the Crown” is a fiction. It is subject to 
exactly the same constraints as the other granting coun- 
cils, and the report that came out of this study is appended 
as an appendix to our brief. I think, if you will take a look 
at it, you will see that we eventually came to the conclu- 


sion that the particular legal status of such bodies is not as 
important as the way the council is operated right from the 
start. 


Senator Godfrey: The one advantage, and it is a practi- 
cal one, of not being an agency, is that you can carry 
money forward for a year, and average things out. If you 
heard there was going to be a freeze or a cut in the next 
year, you could save a little from this year. That is what 
the Canada Council did, and it was very helpful. 


Senator Yuzyk: While we are on fund-raising, I think it 
is very important that we should keep in mind the fact that 
education is under the jurisdiction of the provinces, and 
that a lot of our research work is done by universities, 
which are provincial institutions. I am sure you must have 
thought about the role of the provinces and the funding of 
such councils as this, or of the new council, or even the 
Canada Council. They do have a contribution to make to 
the Canada Council and to the new council, as you are 
suggesting here, not only financially but also from the 
point of view of scholarship, as such. Do you have any 
suggestions regarding the role of the provinces? I certainly 
think they have one to play. 


Dr. Thorburn: Yes. I would, however, like to refer to the 
past. When I was connected with the SSRCC, I remember 
making a pilgrimage to the provincial capitals to try to 
enlist the provinces in the support of and participation in 
our activities, thinking that this would be a means where- 
by the provinces would have something to say about 
research, and would make a contribution to it. I regret to 
say that nothing came of that, but I still believe that the 
provinces, through their responsibility for education, could 
very well undertake in some degree—a degree to be deter- 
mined of course, by them—to support research. I am think- 
ing now of the social sciences, of course, but I see no reason 
why this should be limited to that field. I would, myself, 
welcome the setting up of research councils by the provin- 
cial governments, and this has already been done in 
Quebec, as you know. 


Senator Yuzyk: It is the only one, I think. 
Senator Bell: British Columbia has a research council. 


Dr. Thorburn: Ontario does not have a research council, 
but there are ways in which the Ontario government 
makes funds available. 


Senator Godfrey: The Ontario Research Council was 
founded in 1927. 


Senator Hicks: There are provincial research councils, 
but not of the nature of the ones we are talking about. The 
only one that does anything significant in the way of 
providing supportive grants for research is Quebec at the 
present time, I believe. The Provincial response can only 
be described as disappointing to date. 


There is one other small question, Professor Thorburn, 
that I want to direct to you. You referred to the usual 
non-publication of research which you described as com- 
missioned research. It is possible for the research worker, I 
believe, however, in his negotiations with the department 
concerned, to insist on, request, or negotiate for publica- 
tion, perhaps after a reasonable delay. Will you comment 
on this? I take it this is not a common practice, though I 
happen to know of a couple of examples of where this was 
done, and where it was negotiated quite successfully. I am 
wondering if the academic community is trying hard 
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enough to stipulate in their arrangements that publication 
may follow. 


Dr. Thorburn: You are speaking of a negotiation carried 
out privately, essentially, between two persons—namely, a 
researcher and a commissioner or sponsor. What goes on 
between them is really not open to general review. We do 
know, however, that some royal commissions, and other 
commissions of inquiry, have agreed either to publish the 
report or allow the researcher to do so if the commission- 
ing agency declined to do it. 


The Chairman: We had a very good case here in the 
Senate. When the Senate committee had certain research- 
ers in its service, they produced their report before the 
Senate committee did. 


Senator Godfrey: After they had resigned. 
The Chairman: And they published it. 
Senator Godfrey: Yes. It was a real report on poverty. 


Dr. Loubser: I must say that I think I have a slight 
difference of opinion with Professor Thorburn on this. 
Contract research is not always necessarily done in that 
fashion, and that is why, from the point of view of the 
SSRCC, we are very much concerned about influencing 
policies and procedures in terms of which contracts are let 
and evaluated, and so forth, and I can cite two government 
research programs that now come pretty close to having 
established a peer review system. It is not quite what it 
ought to be, but with respect to both peer review and 
publication, the situation I have referred to begins to meet 
our concerns. One such program is in the Solicitor Gener- 
al’s department, that has established a guide to its research 
programs. It establishes priorities on a yearly basis and 
invites proposals. It then has the research reviewed by 
committees of experts in the areas concerned. 


Senator Hicks: But what about publication? 


Dr. Loubser: They also are committed to publication of 
their reports. 


The other department I had in mind is the Department of 
National Health and Welfare in its Welfare Grants Pro- 
gram, which actually has a system by means of which they 
have separated methodological considerations, relevance 
considerations, and _ significance considerations. With 
regard to significance, the criterion is usually the merits of 
the contribution to scientific knowledge. With regard to 
methodology, the criterion is as to whether the right 
methodology has been used. With regard to relevance, the 
criterion is as to whether it is related to the objectives of 
the department. 


In all three of these cases they have panels of outside 
experts who advise them independently, and they make a 
decision after. In some areas there are procedural develop- 
ments that eliminate the dangers of the contract route that 
Professor Thorburn has highlighted. While these programs 
provide ample opportunity for quite significant research 
and contributions to the disciplines, they still do distract 
people to some extent from independent research because 
of the inequality of the fees payable under the two 
systems. 


The Chairman: We have received several representa- 
tions during the last few days about applying the peer 
system throughout the intramural program of the govern- 
ment. We have even received a proposal that the assess- 


ment of this peer system, even for intramural activities, 
should be published. What would be your opinion of this? 


Dr. Loubser: Personally, while the Social Science 
Research Council has not come to a position on this, 
although it is a matter under study at the moment, I think 
we are not saying that there should not be intramural 
research. We know it must be there. It must be competent- 
ly done and the more in public and in the public domain 
the better. We are most interested in influencing proce- 
dures and policies whereby the quality and the public 
availability of that research would be secured. Certainly 
this type of operation, whereby academics could be 
involved in assessment of the significance of research 
proposals, would meet some of the concerns that Professor 
Conrad Winn has expressed and we all share, that it will 
become a way of upgrading the quality. I think the SSRCC 
will very shortly be in a much better position to provide 
departments with referrals to competent assessors for such 
research when we establish our directory service for social 
scientists this fall. 


Senator Hicks: I drew attention to this problem in order 
to bring about exactly what has happened—that is, the 
suggestion that your councils or your individual research 
workers ought to try harder to negotiate acceptable terms 
in contract research, including the rights to publication— 
sometimes modified and controlled, as can be understood— 
and also support, as you all do, the application of peer 
judgments as far as possible of in-house research as well as 
of research contracted out or undertaken in any other way. 


Dr. Loubser: As you know, there are several codes of 
ethics for associations like those of the sociologists and 
anthropologists that actually restrain professionals from 
research when they cannot publish it. Several universities 
have guidelines for research by which they will not allow 
their members to undertake research that is classified. 


Senator Hicks: One has to be careful here because in the 
national interest there are some types of research under 
certain circumstances that may have to be classified. I do 
not go all the way with some academics in forbidding the 
university or personnel of the university to engage in 
classified research. 


Senator Godfrey: There was also a publication problem, 
as I recall, with respect to Canada Council grants for 
research. It is not that they were not permitted, but that 
they did not. There was no way to follow-up to see what 
did happen, except that when they came along two or three 
years later and applied for another grant for something 
entirely different, you found out that they had not com- 
pleted their research on the first subject. You caught them 
at that point. I do not know how serious a problem this 
was; I cannot remember. I remember that the Canada 
Council was giving grants and never knowing what hap- 
pened—whether the work of the recipient resulted in pub- 
lication, or whether he took the grant and went off to 
Europe on a holiday. 


Senator Yuzyk: There has been some improvement 
because they do require a report after a project has been 
completed and, also, the prospects for publication. 


Senator Bell: Mr. Chairman, there are two threads that 
consistently run through what many of the witnesses have 
said. I wonder how the social scientists feel about them. 
One concern is the stability of funding, and the other is the 
need for a clear statement of national policy. This comes 
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from the medical scientists, the engineering scientists, and 
people in the private sector. How do those two threads 
come out in your woven cloth? 


Dr. Loubser: It depends on how you define stability. It 
seems to me that in the social sciences, in particular, we 
are only now beginning to build up the research teams and 
the institutions that can make a cumulative effective effort 
at putting some order in our knowledge about some aspects 
of the society. One representation here this morning noted 
the problem of lack of stability in funds provided at the 
institutional level for that kind of work. We are more at 
the stage of arguing not for a policy to enable us to 
maintain stability, but a policy that will provide us with 
resources to begin to build up institutions that can main- 
tain a systematic effort over a number of years to accumu- 
late, digest and disseminate knowledge in particular areas. 
Our concern with the second matter is equally clear. I have 
stated this morning that one of our great concerns is that 
we cannot see far down the road to just exactly what the 
government commitments are with respect to social 
science research. 


Senator Bell: These two threads are important in your 
mind? 


Dr. Loubser: They are very important. This is one exam- 
ple where I think the scientific community will speak with 
one voice, if you could bring them together and give them 
an opportunity to articulate it. 


Senator Bell: Dr. Steedman, would you concur? 


Dr. Steedman: Yes. In the humanities we put the 
emphasis more upon a question of the National Library 
policy, the question of a national inventory of our research, 
the whole problem of bibliographies. We just do not have 
them. We have to begin. We are also in the very early stage, 
really, if you compare our national institutions with those 
of almost any other major Western country. 


Senator Bell: At the other end of the scale, we have 
Professor Brownstone, who probably would concur. 


Professor Brownstone: I certainly would concur. 


Senator Hicks: That is what he is being threatened with 
now, instability of support. 


Professor Brownstone: As my colleagues indicated, we 
have made more progress along the line than perhaps some 
of them in developing a research and information thrust. 
But, as has been indicated to us, we are now threatened 
with extinction. One of our important projects was the 
design of an urban information system which is almost 
entirely lacking in Canada. We spent considerable sums of 
money in doing research into this problem and designing a 
system. Unfortunately, at the end of the road, there was no 
support for it. So we have in our hands a design system for 
information which fits in closely with the comments made 
about our National Library policy, a national inventory 
policy, and so on. Unfortunately, there was no support to 
implement this very sound, basic kind of suggestion. 


The Chairman: I am a little confused about this com- 
plaint of lack of support and the statement we heard a 
moment ago that we were the third country in the world in 
terms of the number of social scientists, and that we have 
already attained a high international reputation. This does 
not seem to be consistent with the very pessimistic outlook 
you gave in your longer paper, professor. 


Professor Winn: The answer is that we have extraordi- 
nary instability and lack of foresight in overall planning in 
research in universities. I believe it is clear that we have 
too many social scientists right now, and that this will 
affect us in terrible ways for the future. Our president 
keeps reminding me that in 25 years I will still be the 
youngest political scientist in Canada. 


Senator Yuzyk: That is stability. 


Professor Winn: So the problem is that we have an 
enormous surplus of academics, and that we will not have 
new ones entering our professions for many years to come. 
That is one problem. 


The other problem is the government’s lack of under- 
standing in terms of the efficient use of resources. It is 
clearly inefficient to allocate all these resources to under- 
trained people within government, and to ignore the over- 
trained and oversupply of overtrained people outside gov- 
ernment. That is my answer. 


Dr. Thorburn: May I supplement Professor Winn’s com- 
ments? The reason for our large number of political scien- 
tists goes back to the 1960s, when we were increasing the 
number and size of our universities at a rate never seen 
before. 


Senator Yuzyk: Phenomenally. 


Professor Thorburn: Perhaps we overdid it, but who 
overdid it? I do not believe that we can really blame the 
community of scholars which came into being, in a sense, 
in response to this staffing bonanza. However, if these 
people are now in place, and if there is a function, they 
must be supported. If you look at the average grant going 
to these people, it is something in the order of $800 a year. 
How much research, how much travel and how much staff 
can you employ for $800 a year? The answer is pretty 
obvious. That is simply taking the total number of political 
scientists, a number in excess of 600, and dividing it by the 
amount of grants made by Canada Council. Clearly, only a 
small minority of those people receive grants and are 
therefore able to function as research scholars with gov- 
ernment support. It is possible to work without govern- 
ment support also; I am not saying it is not. However, it 
seems to me that if we are to get value for our money—we 
are spending a great deal on employing these people seeing 
that the average salary must be something in the order of 
$20,000 a year—we must support them to more than the 
extent of $800 for doing their research, which is really the 
major purpose for their being there, their teaching and 
research being their two essential functions. They can 
teach all right, but to do research with that kind of support 
is extremely difficult and, I believe, suggests that if we are 
te get value for our money we need to put a little more 
money into research. 


Senator Godfrey: As a layman, I do not understand why 
political scientists, particularly in the Canadian context, 
must have money for research when there are plenty of 
libraries available. I could understand if they were study- 
ing the Constitution of India and what is happening there 
they may need to go to India, but why do you need so much 
money? 


Dr. Thorburn: This turns on the development of tech- 
niques for research and also on the use of old techniques. 
One of my colleagues has received approximately one-third 
of a million dollars as a political scientist to do studies on 
Canadian elections. Now, this involves surveys, which are 
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very costly and have to be subcontracted, as you know, to 
firms which specialize in that activity. 


Other types of political science research that are costly 
are large-scale co-operative research arrangements, which 
involve the hiring of research assistants and which cannot 
be done without them because of the scale involved. Then, 
of course, there is the question of travel. If you are going to 
study South African politics, you pretty well have to go to 
South Africa, which costs money, and you have to stay 
alive while you are doing your work there and, therefore, 
you must have a stipend of some kind for the period you 
are there. 


So, essentially, it is not really a matter of reading what 
other political scientists have already written and com- 
menting on it or, indeed, looking at election returns or 
other published government material, but rather of initiat- 
ing information and research, which is costly, given 
modern research techniques. 


Senator Godfrey: I must make one comment. One politi- 
cal scientist wrote a book on the financing of political 
parties in Canada and never once spoke to me, who was for 
some time the chairman of the finance committee of the 
National Liberal Federation and who might have been able 
to tell him a few things. 


The Chairman: Perhaps he would regret it today. 


Senator Godfrey: I left Toronto and came to Ottawa, and 
after I read his book I was amazed. I even read the Barbeau 
committee report and some of its studies with the stupid 
factual mistakes that were made because they had not 
bothered lifting up the telephone and talking to someone 
like myself. 


Senator Hicks: There is a little danger in the type of 
conversation we have been having with respect to political 
scientists recently, and the underlying assumption that 
political scientists exist only to engage in research, or that 
they exist only to produce further political scientists who 
will do research. 


After all, the study of politics, or political science, or 
whatever you wish to call it, is an extremely important 
element in the education of any person in the kind of 
society in which we live today. It ought to be pointed out 
that we have really been talking only about the graduate 
student and his work in political science. The limitations 
that we imply relate largely to graduate work and to the 
portion of the time of the professor who we all agree, even 
if he is only teaching at the undergraduate level, should 
still be engaging in some research. 


The Chairman: What about the brain drain and the 
brain gain? 


Dr. Loubser: I do not know whether we should open up 
that question at the moment. It seems to me that the 
question of the employment of non-Canadians in Canadian 
universities has now come to a point at which the prov- 
inces, the universities, and so forth are taking positions 
which have certainly arrested the rapid brain gain that we 
needed during the 1960s in order to achieve the kind of 
expansion that was necessary. At the moment, we face a 
fairly tight and almost closed academic market. I think 
increasingly the mechanisms are being put in place to 
make sure that the surplus of qualified Canadians that we 
are now able to produce, just as the market dries up, are 
not in unfair competition with people from the outside. 


Whether the mechanisms are adequate and whether the 
federal government will do something about this, I am not 
sure. 


I believe some of our associations, particularly the 
CPSA, have had almost the opposite concern—not oppo- 
site, but a concern that the implementation at least of our 
immigration policy has recently operated against the 
entrance of academics to Canada that they would like to 
see. So it is a very complex question. 


The Chairman: What about the brain drain? Are we 
losing many good researchers to the United States, or 
elsewhere? 


Dr. Loubser: I do not believe we have the information. 
About two months ago we happened to have an interview 
with Mr. Drury with respect to the research priorities and 
he was very much concerned that no one can give him 
reliable forecasts or information as to the situation with 
respect to highly qualified manpower requirements in 
Canada, because in his view that is the primary consider- 
ation in determining how much money he should spend on 
research. 


The problem is that it seems that the federal government 
has not put in place the mechanisms needed on the part of 
MOSST, Statistics Canada, and Manpower and Immigra- 
tion to really develop adequate knowledge and policies 
with respect to the highly qualified manpower require- 
ments of this country. 


Mr. Andras has recently blamed the universities for not 
projecting the manpower requirements properly and, 
therefore, over-producing in some areas. Mr. Drury tried to 
blame the scientific community for not regulating access to 
the community, and the production of more people orient- 
ed to the universities. 


I would like to say that I think the implementation of 
the recommendation that this committee made in its report 
that the federal government to put in place the mech- 
anisms whereby we can begin to develop adequate knowl- 
edge about our highly qualified manpower requirement 
forecasts, and translate that into admission, access and 
scholarship policies, is long, long overdue. 


The Chairman: 
responsibility. 


Because, surely, this is a joint 


Dr. Loubser: Absolutely. 


The Chairman: It should not be asked only of the 
universities or the scientific community. 


Dr. Loubser: May I say something about the priority 
question Senator Hicks mentioned earlier. Other people 
say, “Give priority to us.” I can point out that, if you look 
at the figures in the granting councils, the amounts of 
research grants paid out to university staff and work outa 
per capita situation—which has some weaknesses as you 
may anticipate because in the humanities and some fields 
of social sciences our work is not quite as capital or labour 
intensive as it is in the life sciences and the natural 
sciences; at least, we have not been thinking about it that 
way in the past—it is a fact that our average per capita 
grant is about one eighth of NRC’s and about one tenth of 
MRC’s. You cannot explain that simply in terms of qualita- 
tive differences between different types of research. 


Senator Hicks: One would have to agree that your fig- 
ures do show that you are pretty low on the totem pole. 
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The Chairman: I agree with this point completely. But I 
have made some calculations which I think provide a more 
direct comparison between the different disciplines, and 
which show that the way you have calculated your relative 
share tends to maximize the disequilibrium. Let us make 
some direct comparisons. If you go to Table I and look at 
the total federal budget for scientific activities, you will 
see that they have increased from 1971-72 to 1975-76 by 46.7 
per cent. The human sciences scientific activities increased 
in the same period by 89.3 per cent. So there is an improve- 
ment there, at least. Then if we look at the total federal 
budget for research and development we see that during 
the same period it increased by 48.3 per cent. For human 
sciences research and development it increased by 130.7 per 
cent. If we look at total federal budget for extramural R & 
D, we see that that increased by 45.8 per cent. Then the 
human sciences extramural R & D increased by 160 per 
cent. The human sciences research and development per- 
formed by universities increased by 76.9 per cent, while the 
Canada Council R & D support increased by 100 per cent. 


That kind of calculation gives a better and more realistic 
picture of what has happened than the percentages you 
have used in your brief, and again I say that while this 
method of comparing the figures appears to show that 
there has perhaps been more progress than you claim, 
nevertheless, to me your claim remains completely valid. 


Dr. Loubser: Mr. Chairman, I deliberately did not use 
the method of calculation or of making comparisons that 
you have suggested, because it is about the weakest form 
of statistics you can use. Let us take the example of one 
person receiving $100 and another receiving $10. Each one 
is given a $10 increase. For one it is a 100 per cent increase, 
and for the other it is a 10 per cent increase, but you are 


not stating anything about the relative positions of the 
two. With respect to your question of the relative priority 
being given to the social scientists, the kinds of statistics I 
have given you are the proper ones. 


The Chairman: I think that we also have to look at the 
absolute figures. 


Senator Hicks: We do not really differ in principle or in 
our total evaluation of the situation. 


Dr. Loubser: Your figures show how much more effort is 
needed. 


Senator Hicks: I had a number of other small questions, 
one or two of which are facetious and would have been 
amusing, but in view of the time I will forego asking them 
now. 


The Chairman: I am sure the messages we have received 
this morning will be well received by the members of the 
committee, and I hope that through our next round of 
recommendations we may be heard more effectively in 
certain areas than we were in 1972 and 1973. We have 
realized throughout this new round of enquiries that by 
asking some of the government departments to return 
before us we have caused them to start reading our 1972-73 
report. As a result they have moved in the direction of 
applying certain of our recommendations. Perhaps our 
revisiting the field at this stage is useful, then, in the sense 
that some people at least have started to read. 


Thank you very much. 


The committee adjourned. 
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Senate Special Committee on Science Policy 1975 


From: Canadian Council on Urban and Regional Research 


IRENE 


Ihnplementation of Science Policy: Urhban Studies 


Introduction: 


The Council welcomes the invitation from your Chairman to 
assess progress since our last submission to you, in the 
lignt especially of the recommendations in Volume 2 of your 
Report (1972). Our predecessors (Ilessrs. Jean-Marie Martin, 
Eric Beecroft, Peter Dobush and others) appeared before you 
on 12 June, 1969 and their testimony appears at pp. 73389-7410 
and 7468-7487 of your Proceedings. Our present comments are 
Submitted within the framework of what was then said in this 
Council's behalf and within the context of the 
recommendations your Committee subsequently made. The 
disparity between our common convictions and subsequent 
official action in the field of urban studies in Canada leads 
us, at the end of this submission, to enter a few very urgent 


pleasmtorsaves thessatuatwvon. 


Tne Council's Position: 


Tae Canadian Council on Urban and Regional Research was set 
up in 1962 as a mediating focus between those with 
responsibilities in urban affairs (at all levels of 
government and in the private sector) and those willing and 
able to add to the stock of intellectual capital to be 
applied to urban problems in Canada (mostly in the 
professions and universities). In its first eight years. th 
Council was funded with slightly over a million dollars, of 
which two-thirds came from the Ford Foundation and nearly “ali 
the rest fron the Governnent of Canada under the National 
Mousing act; small amounts came from provincial, Municipal 


and private sources. MHinancial statenents omit the 


{ 
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substantial value of voluntary energy devoted by all those 
Canadians wino nave taken part in the Council's work. That 
work resulted in attracting good minds to the challenge of 
urban problems, supporting the best of them with modest 
grants and scholarships (which took most of our money), 
holding dozens of seminars across the country to share 
research plans and results, and instituting a computer-based 
bibliography of hundreds of Canadian urban publications and 
research reports from all sources. Always there was an eye 
to the policy implications of investigations considered. 
Competent and independent observers have said that seldom did 
so little money generate the application of so much talent 
and the release into the public domain of so much pertinent 


knowledge. 


In our previous subnission to the Special Committee we 

stressed: 

a) the uryent need to overcome the neglect of peculiarly 
Canadian questions and options in urban affairs; 

b) the value of pluralism in the support of investigations 
into relatively unexplored questions, so that there would 
not be a monolithic base for judgment of research 
proposals; 

c) the case for placing some research funds in the hands of 
others than those with day-to-day administrative 
responsibilities, for in an expanding field they can 
rarely stay at the leading edge of knowledge, whatever 
their mandate and intentions; 

d) the uses of a non-governmental body in identifying talents 
and leads and nurturing then to the point where they merit 
official recognition; (this has been amply demonstrated in 
the staffing of the Ministry of State for Unban Affairs); 
and 

e) the essential function of a current and comprchensive 


information network through which the growing community of 
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policy-makers and investigators can know of new docunents 
released and new studies underway; (this functicn has bccn 
served for 10 years by our computerized REFERENCES, Urban 
Research bulletin, Urban Porum and iicrofiche ‘service, and 
indeed by the existence and daily operations of the 


Councils TeSelt) i. 


The Council's: Prospects: 


Since the creation of the Ministry of State for Urban 
Affairs, that Ministry has been the principal sponsor of the 
Council. We have changed our own constitution so as to 
enlist the fees and subscriptions of hundreds of individuals 
and groups and these revenues help meet the costs of the 
information network that cannot provide funds for significant 
researci. We were therefore dismayed, upon requesting 
furtner funding from the Ilinistry, to be advised some months 
ago that it would phase out its support for the Canadian 
Council on Urban and Regional Research. This decision was 
taken well before the announcement by the Minister of Finance 
of restricted federal spending; it appears to have been taken 
by tne Ministry without their having ready any alternative 
mechanism to mobilize Canadian urban research talent or to 
provide for continuation and development of the information 
network for which we have laid the foundations, always in the 
hope’ that these services would find a public host. “DE there 
were a strong federal-provincial system for these purposes in 
being, it might be said that our Council has served its 
purpose and should withdraw; but there is not. Although many 
provinces spend money on urban inquiries (an@ our Council was 
the first to tavulate the amounts), their common refusal to 
dvselose the results is the ‘opposite of "Sselicntr fie.” In our 
view the Ministry of State has abdicated in regard@ to one of 


the declared purposes for which it was created. 
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Events Contrary to Conmittee Recomiendations: 


Since you aze inquiring about progress made in the 

implementation of your recommendations, we emphasize the 
contradiction between the above experience in Canadian urban 
studies and certain numbered recommendations in your Report, 
Volune 2, namely: 

3 & 4) as to assessment of output and inventory of R & D projects; 
6) as to development of university research capacity; 

13) as to improved peer system to evaluate proposals; 

15) as to concentration on studies relevant to Canada; 

16) as to priority in» the 1970s for basic studilessin social jclences; 
40-43) as to scientific and technical information transfer for 


systems. 


Contrary to the spirit of each of tnese recommendations, the 
present outlook for urban research in Canada is in our view 


poorer than it was when you made then. 


Recommendations to Senate Committee: 


In late 1975, the Canadian Council on Urban and Regional 
Research (given the events of the past two years in our 
field) nas no choice but to make the following 


recommendations: 


(1) That the Senate Special Committee make Reet evident the 
responsibility of those in authority to build inmediately upon 
existing experience and networks of communication in Canadian 
urban knowledge and practice; 

(2) That your Committee urge at once (by interim report atae 
appropriate) that tne one institution of accomplishment in 
in this field be maintained by the IMinistxy until it is certain 
that its level of attention and activity on these issues can 


be maintained by other means; and 


233 
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(3) Iny particular, stint oLcneualeactton= bemitalenmtOmavie sem ete 
dismantling of the scientific and technological information 
system kept in being by the Council (in Urban & Regional 
REPLRENCES and the Urban Forum) until the same service is 


otherwise available to Canadians through other channels. 


7. %In putting forward these proposals, the Canadian Council on 
Urban and Regional Research is not arguing for its 
maintenance into the indefinite future, but rather is stating 
tne case for the maintenance and gain in momentum of policy 
implenentation by proven means, until such time as better 


means become available. 


All of which is respectfully submitted, 


Meyer Brownstone, President, 
Canadian Council on Urban & 
Regional Research 
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BRIEF SUBMITTED TO 
THE SENATE SPECIAL COMMITTEE ON SCIENCE POLICY 


BY THE SOCIAL SCIENCE RESEARCH COUNCIL OF CANADA 


MARCH 4, 1976 


A. INTRODUCTION 


The SSRCC welcomes the continued concern of the Senate Special 
Committee on Science Policy with the issues raised in its report 
and the subsequent developments in science policy in Canada. A 
product of the optimistic, expansive sixties, the Committee's 
Report did not anticipate the severe retrenchment which “s cremce 
policy and scientific expenditures would suffer in the SOVETILUCS 4 
at least so far and tor the: torneseeapte TUtirer 


In the light of these developments, the Committee's recommenda- 
tions on priorities in the science and technology fields become 
even more pertinent and urgent. Obviously, the implementation 
of these priorities will now require harder decisions than were 
anticipated in the Committee's report. 


In this short brief, the Council will confine itself to the 

second area of the Committee's intended "watchdog role," that 

of "a systematic review of the recommendations contained in the 
Committee's report on science policy." Only a few recommendations 
of most immediate concern to the Council will be commented upon. 


The Council considers the other two terms of reference of the 
Committee also of importance but is unable to comment in detail 
at this time. A few comments on some relevant recommendations, 
however, do touch upon these issues. 


The Council's main concern is with the fact that there is no 
evidence of any action to correct the serious neglect of the 
social sciences noted by the Committee in its Report, in spite 
of its forceful recommendations of emergency action to achieve 
rapid progress in redressing this imbalance. 
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B. RECOMMENDATION 16 


6. “at least during the 1970's the order of priority, inygovernment 
support for curiosity-oriented basic research shouldbe, first, 
the. social sciences and the humanities, and second, the life 
sciences, mainly those related to human health, provided of 
course that international standards of excellence can be deve- 
loped and achieved in these areas."! 


7. This recommendation was based on a review of evidence which should 
be repeated here: 


"The poor conditions of the social sciences in Canada have been 
deplored on several occasions, more consistently than any other 
part of the Canadian R&D effort. They have been emphasized by 
the Massey Commission, the Glassco Commission, the Bladen Report 
on Financing Higher Education in Canada published in 1957, the 
Science Council, the Economic Council, and the Macdonald report 
on The Role of the Federal Government in Support of Research in 
Canadian Universities. Similar views were expressed by many 
groups that appeared before the Committee, including the National 
Research Council. The neglect has been particularly evident in 
the.sector of basic, rescarch, which,iS, just. the: reverse. of, the 
Situation, in. the physical sciences: (VWol.42, py 4500.) 


8. The Committee suggested that "the situation of the social scicnces 
and humanities should be treated as an emergency," at least for 
the 1970s, in.order to-achieye “rapid progress" (p, 461)4.This 
was necessary, it maintained, for both "curiosity-oriented" and 
"mission-oriented" basic research (pp. 461-465). 


9. Since the publication of the Senate Committee Report, reasonably 
good statistics on federal scientific activities have become 
available in publications of the findings of an annual survey of 
federal departments and agencies carried out by Statistics Canada. 
In order to determine what has happened to this recommendation of 
the Committee, we can examine the trend of federal expenditures 
based on the five-year period, 1971-1976.* See Table 1, Di. 0-75 
for a summary of the relevant statistics. 


10. Human science scientific activities have received a modestly 
increased share of the federal science dollar, from 17.9 Der 
cent in I971F72 .10).23.2 per cent. in 1975-765 


The sources of the following data are: "Federal government expenditures 
in the natural and human sciences, 1973-74 to 1975-76." Report No. 100 
of the Research and Information Services of the Manistty- Of-state for 
Science and Technology; and Federal ocLentifive Resources, 1972 1tonlo74, 


Natural and Human Sciences, Ministry of State for Science and Technology, 


December 1975. Both reports utilized the Statistics Canada Survey. data. 
Figures for 1976 do not reflect budget cuts imposed after June Te VTS 
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Human science research and development has also received a 
larger share of the federal research and development dollar, 
ETON 7 APper cont in LO7 e722 cose lapenicent fim 71975276. 
Moreover, a larger proportion of the federal human science 
dollar has been allocated to research and development, up 
from 27.8 per cent in 1971-72 to 34.0 per cent in 1975-76. 


Although the proportion of the federal research and deve lop- 
ment dollar going to extramural performers has declined (from 
#7 Ser cent inh T9772 to 4d pentcent inil9 75-76); “the 
share of the human sciences in the extramural research and 
development dollar has increased from 8.3 per cent in 1971-72 
to 14.8 per cent in 1975-76. Also, a larger proportion of 
the human science research and development dollar went to 
extramural research and development, up from 47.9 per cent 
inel9O7l-72 tows4 0 pew centein! 1975.76. 


These modest improvements can hardly be described as a "reversal 
of priorities" reflecting "emergency action" to achieve "rapid 
progress." In fact; these™slight increases do not ‘even PeRLeCt 
an adequate response to increased participation in research and 
development on the part of social scientists, let alone cor- 
recting the deplorable situation existing at the beginning of 
the period. 


That’ this is the caSe@*is more clearly evident when we turn To 
the universitics as performers and the Canada Council as a 
supplicr of funds for human science research and development. 


Human science research and development performed by universi- 
ties for the federal government has declined from 51.4 per cent 
of the federal extramural R&D dollar in 1971-72 to 34.7 per 
cent in 1975-76. It has also declined as a proportion of the 
federal human science R§&D dollar irom 24.7 per cent in 1971-72 
to 18.8 per cent in 1975-76. Hence the universities have not 
maintained their relative role as performers of federal extra- 
mural R&D tn the hwunan setences and have not benefitted from 
the slight improvements noted above. 


The same observations apply for the Canada Council. Its share 
of the human science R&D dollar has gone down from 12.3 per 
cent in 1971-72 to 10.4 per cent in 1975-76, and its share of 
the extramural R&D dollar in the human sciences has gone down 
from 25.7 per cent in 1971-72 to 19.2 per cent in 1975-76. 
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The Canada Council has always been the major source of research 
dollars for the universities and has rarely supported research 
outside the universities. The two trends neted in paragraphs 

15 and 16 are therefore related, resulting in an even greater 
dependence of the wniversities.on the Canada Couneid: . in.1971-72 
the Council supplied 50 per cent of the universitics' share of 
federal research and development dollars; by 1975-76 this pro- 
portion was 55. 5-per cent, 


A comparison of the Canada Council with the other two granting 
councils shows that its relative position renained unchanged. 
Atuthe vend of the five-yeam period, CanadasCouncidh' si share 0% 
the federal science dollar going to the three granting councils 
for extramural scientific activities was still. exactly the 
samei, 14.6. per cent. 


However, the Canada Council's share of the extramural research 
and development dollars spent by the three councils increased 
somewhat, from.5.0 per cent in 1971-72 .to 7.9 per cent in, 1975=76. 
In the light of paragraph 18, this was entirely the result of 
the Council increasing the proportion of the extramural scienti- 
fic activities dollars allocated to research and development, 

up from 33.3 per cent in 1971-72 to 46.8 per cent in 1975-76. 


If the Canada Council is the main supplier of funds for basic 
research in the humanities and social sciences and if the uni- 
versities are the main performers of such research, baste research 
tn the humantttes and social sciences is in am even worse condi- 
tion in 1976 than tt was in 1972 when the Senate Committee's 
recommendattons were published. If, in addition, the annual 

rate of inflation is taken into account, the modest overall 

gains did not even maintain levels of support and the Canada 
Counetl and the untverstties, aid hence the commnuntty of huma- 
nities and soctal setence scholars, have lost more growd rela- 
tive to other suppliers and performers in the human setence field. 


In the light of these general conclusions, the fact that the 
federal government imposed a freeze of the 1976 level of funding 
for the humanities and social sciences as part of the effort to 
reduce federal expenditures becomes even more alarming. A 
situation that has been lamented for decades and to which the 
Senate Committee drew attention five years ago as requiring 
emergency action, has not only been allowed to deteriorate even 
further, but has now been made subject to,a substantial cutback. 
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If the social sciences are to contribute fundamental knowledge 
of the conditions underlying the major social problems and 
challenges faced by contemporary Canadian society, this depri- 
vation must be reversed by concerted action on the part of the 
federal government. A government that believes that Canada needs 
a "new society," that major changes must be achieved in values, 
attitudes and institutions in a relatively short period of time, 
can ill afford to neglect the social sciences and humanities 

any longer. Only fundamental knowledge of Canadian society 

and culture will enable us to determine whether these changes 
are indeed required and, if so, under which conditions they can 
be achieved. 


The Council urges the Senate Spectal Committee to seek the 
immediate removal of the freeze on research grants to wmiver- 
stties, at least for tne soctal setences and humanities, and 

to make strong representations to Cabinet that tts earlter 
recommendatton with respect to the urgent prtority which should 
be given to fundamental research in the social sciences and 
humanities be implemented in government sctence poltcy. 


The Council recognizes that spending cuts are necessary in al] 
areas. But it firmly believes that these cuts should be 
effected where they would hurt the people and the community 
least, that they should be and should be seen to be equitable 
and fair. Without commenting here on other aspects of the 
federal spending cuts, the Council considers the freezing of 
research grants in the social sciences and humanities as unfair 
and indefensible, given the "poor condition' of these fields 

in Canada, so universally deplored. 
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A DETAILED COMPARISON OF FEDERAL HUMAN SCIENCE ACTIVITIES, 1972-76 
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. Total federal, budget for 


SCi~imensesve Aelia cenes 


. Human Science Scientific 


Activities 


Bas percentage of A 


. lotal federal budget for 


Research and Development 


. Human Science Research 


and Development 
D as percentage of 'C 
D as percentage of B 


C as percentage of A 


. Total federal budget for 


extramural R&D 


. Human Science extramural R&D 


Fas percentage of D 
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Esas: percentage of 'C 


. Human Science R&D performed 
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Canada Council R&D (extra- 
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TABLE I (Continued) 


1975-76 
Per Cent] $ 


PARA. # 


Extramural R&D funded by: 


NRC 98.5 
MRC 46.9 
CC ees 
TOTAL Degas 
ae CC fas percentaceotneotalirh. 
las percentage of C 
I as percentage of E 
Je Extramural ocrentr (1 ¢ 
Activities funded by: 
NRC 108.3 
MRC 48.4 
CE Ase, I) 
TOTAL 183.4 
18 CC as percentage of total J. 
J asvpercentare cob” 
ARC) i as percentave Or J. 
GE 
MRC 
NRC 
TOTAL 
36 K. Intramural human science SSan 
R&D 
a) Kelas percentage toto) 
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RECOMMENDATION 6 
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",....a Canadian Research Board be set up, together with three 
foundations, to report to the Secretary of State and to be 
responsible mainly for the development of a capacity for and 
the support of curiosity-oriented basic research in universi- 
ties and similar institutions." 


The SSRCC has responded on the whole positively to the announce- 
ment of the federal government's intention to implement part of 
this recommendation in the proposed reorganizaticn of the grant- 
ing councils.* 


The reported postponement of the reorganization until more funds 
can be made available for university research is an unfortunate 
step. The Council finds it difficult to accept the argument that 
there is no money to implement this important and long overdue 
change in the federal granting structures. Surely no one would 
argue that funds should be diverted from research programmes to 
finance the possibly higher costs of the new granting council 

for the social sciences and humanities. But it is not clear 

that such an implication would be unavoidabie. 


More importantly, every year of postponement will now leave the 
professional social sciences and humanities community in limbo. 
The case for a council consisting predominantly of professionais 
is a strong one in any field of scientific endeavour. In fields 
so badly neglected and so much in need of professional guidance 
and direction in their growth as the social sciences and humal- 
ities, it is indispensable and an urgent necessity. These 

fields require immediate action to identify gaps, Hrz0ritres an 
relation to Canadian conditions, and future directions of develop- 
ment in knowledge and manpower. 


These problems cannot be solved simply by making more money avail- 
able. In fact, it could be argued that the new council would be 
better off if it need not launch new programmes and fund new 
applications immediately. Perhaps the period of relative scar- 
city of money foreseen for the next couple of years will provide 
favourable conditions for gaining experience in priority setting 
and for developing and consolidating the new organization. 


We therefore recommend that the necessary resources be allocated to 
establish the new granting council for the soctal setences and 
humanities without further delay, even if the reorganization of 

the National Research Council has to be postponed. 


* 


See "Recommendations of the Social Science Research Council of Canada 
on the Proposed Granting Council for the Social Sciences and Humani- 


———ee— 


ties, 1974" (Appendix A) and "The Legal Status and Independence of 
the Proposed Social Sciences and Humanities Research Council, 1974" 
(Appendix B). 


September 9, 1976 


Science Policy Zor 


D.- RECOMMENDATIONS 9 AND 17 
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Mes approximately gO perscent porptheenationalyRED cffort be 
devoted to basic research by 1980 and that an immediate start 
be made toward this target.''(9) 


". wiesthe Minister of State doriSeience and,»Technologysunder- 
take a detailed review of the basic research activities carried 
out by all government agencies to see if they are justified and, 
if so, to consider whether some of them could not be advanta- 
geously transferred) toyuprverss trese/') (17) 


To the knowledge of this Council, no effort has been made to 
implement these important recommendations. As a result, the 
opposite has happened: the universities have lost ground as 
performers of federal research and development. 


Basic or fundamental research in the social sciences and huma- 
nities has been grossly neglected to such an extent that their 
application or the application of available knowledge to current 
social problems becomes an extremely hazardous undertaking, 
overshadowed only by a trial-and-error, non-knowledge based 
approach. 


In the humanities and social sciences, the proportion of R&D 
funds directed to basic or fundamental research should be more 
than the 10 per cent recommended by the Committee if the neglect 
of basic research in the past is to be corrected ind compensated 
for. This will enable the rapid development of tundamental 
knowledge of Canadian society to take place to remedy the serious 
underdevelopment of these fields in the face of »reater demands 
for fundamental social knowledge. 


It is unclear how much basic research is being done intramurally 
in the human sciences by government departments. But over the 
five-year period, federal expenditures on intramural R&) in the 
human sciences have more than doubled (105.2 per cent increase) 
whereas the universities' share has increased by only 76.6 per 
Cent. 


The results of this inhouse research ($55.4 million in 1976) are 
seldom published. Its quality and usefulness are unknown quan- 
tities. A review such as the Committee recommended is long over- 
due. It is the Council's view.that this research will not com- 
pare well with research done in universities, not even in terms 
of usefulness in application. The Counctl woulc. therefore, 
recommend that the federal government freeze ex -“ditures on 
inhouse research, rather than universtty resea:.., at least 
until such a review could establish the relati:: merits of 
certain types of intramural research in the hwia setences. 


The Council is well aware that much needs to be done to upgrade 
the quality of social science research in Canada, in the uni ver= 
sities as well as in government and industry. But relatively 
speaking, the expertise in these fields is, concentrated inate 
universities where the training of future researchers for govern- 
ment and industry also takes place. 


45 
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E. RECOMMENDATIONS 1, 2, 18 AND FUTURE RESEARCH 


che ed ear the Economic Council should enlarge its activities and 
establish a special Committee on the Future, with broad terms 
of reference but looking more specifically at the years 2000 
and 1985 and attempting to project various possible environ- 
ments that could emerge from the extrapolation of identifiable 
Canadian trends within the international contexte! "C15 


40 5 ee the Senate sponsor a conference for the purpose of esta- 
blishing a Commission on the Future whose responsibility would 
be to help as many private and public organizations as possible 
to forecast and build their future not only in isolation but 
togethers") 


Alen oe in the future most basic research activities of the Cana- 
dian government be concentrated in a national research academy, 
with three institutes for the physical sciences, *the ite 
sciences, and the social sciences, with the purpose of filling 
gaps in basic research, especially in the social sciences and 
the life sciences." (18) 


42, The SSRCC recognizes the basic needs for much firmer, better 
coordinated knowledge of the current state of Canadian society 
and its antecedents, as well as for a comprehensive approach 
to its future. These two needs should be met by the same 
programme, however organized. 


43. A firm knowledge of the current state and past patterns and 
trends is an indispensible condition for any forecasting or 
forward planning activity. The same systems are required in 
the maintenance of a data base on the past and projections of 
the trends into the future. The same skills and techniques 
are called for. The combination of the two activities in one 
programme is therefore logically, economically, and practically 
sound. 


44. None of the current agencies referred to in the Report or in 
the terms of reference of the Senate Committee scem appropriate 
for this role. There is a gap at the national institutional 
level that cannot be filled by any of the existing institutions, 
nor by the academy recommended by the Committee (18). 


45. In recent years, the Economic Council, the Science Council, 
Statistics Canada, as well as other agencies have made efforts 
to step into the void that exists with respect to both current 
and future knowledge of Canadian society. None of them is 
properly equipped to perform this role adequately. 
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The Institute tor Research onePublre Policy" has recently been 
asked to examine the need for future studies, but it apparently 
does not see itself performing this role and, at present, docs 
not seem equipped to do so. 


It ds’ the’ cone s*opinivon thatthe fring ‘of this gap as 

al urgent national priority © bue, ViLke So inany other imrtia- 
tives at the national level in Canada, it will require a complex 
and pluralistic approach to its planning and establishment if 

it is to mobilize the scarce human resources in Canada effec- 
tively and successfully. 


The Couneil recommends that the Senate Special Committee embark 
on extenstve consultations wtth researchers in untverstttes, 
industry and government to determine the best national strategy 
towards the establishment of the necessary instituttonal struc- 
ture to meet Carada's needs for sound knowledge of current trends 
and for alternative choices to undestrable futures tmplted in 
these trends. The Council offers to asstst the Committee in 
consultations with soctal sctence researchers in this regard. 


47 
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F, VOLUME III, RECOMMENDATION 12 


Arty awcetine the Royal Society of Canada, with the assistance Of a 
special grant from the Ministry of State for Science and 
Technology, assume the overall responsibility for deve loping 
and maintaining relations with foreign private, scientific 
and engineering bodies, operating at the international Lor 
national level], in close co-operation with the International 
Branch of the Ministry and the specialized scientific and 


engineering associations existing in Canada." 


50. The SSRCC objected strongly to this recommendation in a letter 
to the Prime Minister dated December 20, 1973 (Appendix Gs) % 
As in regard to Recommendation 17 below, tt ts the view of the 
Counerl that representative roles can only be played by pro- 
perly structured representative organizations such as the 
SSRCC and HRCC, with some appropriate form of comprehensive 
coordination for the scientific field as a whole where necessary. 
The Royal Society is ill equipped to act as a representative 
of Canadian social scientists and humanists, nationally or 
internationally. 
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G: ‘VOLUME. 111; RECOMMENDATIONG 17 -@) )ae.(20,, G3), (4). 
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ae rere? the Ministry of State for Scicnce and Technology be 


mainly responsible for defining and coordinating the Cana- 
dian government's relations with private scientific and 
enginecring societies, that the present activities carried 
out by NRC, the Canada Council, and similar agencies in the 
area of relations with such private bodies at the national 
and international level be phased out and that the funds 
allocated by these government agencies for this purpose be 
transferred to MOSST;(1) 


av the Ministry formally recognize the Royal Society of 
Canada and the Association of the Scientific, Engineering 
and Technological Community of Canada (SCITEC) as the two 
main spokesmen of the Canadian scientific and engineering 
community in the areas of science for policy and policy for 
science respectively; (2) 


aio the new 'make-or-buy' policy be applied in these two 
areas by all government departments and agencies, especially 
by MOSST and the Science Council, and that studies they re- 
quire on these two topics be contracted out whenever desirable 
to the Royal Society and SGETECG? (5) 


co ae the Ministry of State for Science and Technology make 

an adequate, annual, unconditional grant to these two national 
bodies -- the amount to be determined after consultation with 
them -- for the purpose of enabling them to maintain an effi- 
cient secretariat, to undertake a few studies on their own 
initiative, to hold periodic symposia, and to finance their 
publications.''(4) 


The Soctal Science Research Council would strongly advise 
against these recommendations and has done so before. It is 
encouraging to note that none of these have been implemented 
and it is hoped that the Senate Committee will not attempt 
to mesurIrece “then: 


The SSRCC does not recognize any other non-governmental scien- 
tific association as a spokesman on social science for policy 
or policy for social science. Neither The Royal Socicty nor 
SCITEC, of which SSRCC is a member, is equipped to fulfill 
this role; nor does SCITEC currently aspire to this role. 
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The) SSRCC, ons the other hand. has <denonstratedirepeated1ly 
that’ itthas ‘the capacity and ws recognizedy Comact rasespokes- 
man of the Canadian social science community in both respects.* 


57. Consequently, tt ts the view of the Council that recommenda- 
tions 17(8) and 17(4) should be implemented with respect to 
ttself, the HRCC and other umbrella organizations tn other 
seventific fields. In cases where cooperation and coordina- 
tion among these fields are required, SCITEC may be able to 
provide the necessary channels. 


* See "National Social Science Conference on Social Science and Public 
Policy in Canada, Programme, 1975," and Social Sciences in Canada, 
Vol 4, ebpaSpeciad assudy 19.76 (Appendix | D); Canadian Public Land 
Useamn Perspective, 1974 (Appendix FE); Problems of Social o.crence 


Research at Smaller Canadian Universities, 1975 (Appendix F); 
"Final Report of the Enquiry into the Sip dae of Scholarly Publica- 
tion by the Social Science Research Council of Canada and the Huma- 
nities Research Council of Canada, 1975" (Appendix G); “The Social 
Sciences and Science Policy - The Response of the Social Science 
Research Council of Canada to A Science Policy for Canada, Report 


of the Senate aa Committee on Science Policy, Volume 2: Targets 
and Strategies for the Seventies, 1972" (Appendix iH); “Social Science 


Organization and Government: Resonate of the SSRCC's Committee on 
Polrey. anderinance (to A ‘Scirenee Polis for Canada, Wolsigin iA) Govern- 
ment Organization for the Seventies, 1974" (operas Pp Bret Sub- 


mitted to the AUCC Comnission to Study the Rationalization of Uni- 
versity Research, by the Policy and Finance Committce of the Social 
Science Research Council of Canada, 1972" (Appendix J); "Social Science 
Research Policy and the Universities - A Commentary by the Social 
Science Research Council of Canada on Quest for the Optimun: 

Research Policy in the Universities of Canada, The Report tof a 
Commission to Study the Rationalization of University Research, 

by “i. =P, "Bonneéawvand'U o/s Corry, Ottawa, "AUCG, e972" (Appendix k); 
"Brief Submitted by the Social Science Research Council of Canada 

to the Commission on Canadian Studies, 1973" (Appendix L). 
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Le Conseil Canadien de Recherche en Sciences Sociales 
Social Science Research Council of Canada 


STATEMENT ON THE CRISIS IN SOCIAL SCIENCE RESEARCH FUNDING 
approved by Council, June 6, 1976 


Mounting disquiet and concern among social scientists about the federal 
government's freeze on university research funding in the social sciences 
were expressed at the annual meetings of the Social Science Research Council 
of Canada and its member associations which concluded last weekend at 
Université Laval. The Council, which represents the ten major social 

_ science disciplines and over 10,000 social scientists in Canada, fears 
the serious effects of a continued freeze or too limited increases in 
research funding in the coming year, and calls upon the federal government 
to take immediate steps to correct the situation. 


- The foundation for the development of a strong Canadian research 
effort in the social sciences has been laid only in the last fifteen years. 
The current federal freeze on funds for universities comes at a time when 
Canada is only beginning to produce its own social science researchers in 
significant numbers and when they are developing major research programmes 
on important aspects of Canadian society. This foundation and the fundamen- 
tal research being built on it are now in serious jeopardy as a result of 
the freeze. 


Five years ago the Senate Special Committee on Science Policy reported 
that fundamental research in the social sciences had been seriously neglected 
in Canada. It called for an immediate reversal of priorities and emergency 
action to achieve rapid progress in the social sciences. Yet, in 1976; 
even before the freeze took effect, researchers in the social sciences 
were still worse off than those in the medical and natural sciences, who 
were also worse off than in 1969. The freeze aggravated an already despe- 
rate situation in social science research at a critical time when the 
potential for the development of Canadian social science knowledge and 
expertise is greater than ever before. 


While the consequences of the freeze have appeared less obvious 
and dramatic in the social sciences than in the natural and medical sciences, 
they are no less serious. Indeed, they are more so since the social sciences 
are underdeveloped in Canada and more vulnerable at this stage of their 
development. It cannot be claimed that research teams built up over the 
years will have to be dismantled, because there still are virtually none 
in the social sciences. It cannot be claimed that equipment will become 
out-dated because the libraries on which social scientists rely, can 
hardly become less adequate and more out-dated than they are. 
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This demoralization of its social science community is a price Canada 
cannot afford since social science research on Canadian society and its 
major problems provides the fundamental self-knowledge without which sound 
social policies cannot be developed. With the challenges facing Canada 
and the world over the next quarter century and more, a strong social 
science research community and knowledge base have become critically 
important resources to society. Yet our existing knowledge of Canadian 
society is weak and the resources allocated for its development, already 
seriously deficient by all accounts, are now strained to the limit by 
the freeze. 


Canada has many unique features which can only be understood through 
fundamental research on them. Questions relating to bilingualism and 
multiculturalism, the socio-economic implications of our transportation 
and energy requirements, the implications of the directions and rate<of 
urban and population growth for education, health services and other 
institutions; the development of the North; the self-determination of 
the native peoples; the decentralization of government and the reduction 
of regional disparities -- all these problems cannot be attacked without 
the application of fundamental social scientific knowledge. 


Some have suggested that Canada has a branch-plant economy and can 
rely on branch-plant science for its needs. It is doubtful that this 
Suggestion can be accepted even in the natural and medical sciences where 
knowledge is in principle transferable. In the social SCieneessituis.a 
dangerous idea and completely unacceptable. While molecules behave the 
Same way in Moscow and Moose Jaw, people do not. The social science 
knowledge Canada needs cannot be imported if Canada is not to become 
a branch-plant society and culture without integrity and identity. Social 
science knowledge for Canadian society cannot be knowledge of some other 
society, because that would almost certainly impose foreign models on 
Canada and constitute acceptance of intellectual imperialism. Social 
science research must provide self-knowledge to a society, including 
self-criticism and knowledge for self-development. Without such knowledge 
a society remains a slave of tradition and a victim of circumstance, 
unable to choose its own destiny. 


The development of such self-knowledge requires a national effort of 
considerable proportions to which the social sciences can make a major 
contribution. Independent research carried out by social scientists in 
universities is an essential component of such an effort, through which 
critical self-examination in relation to changing circumstances can be 
maintained. In Canada this effort remains partial and piecemeal, as the 
Symons Report, To Know Ourselves, shows. Such government research as 
there is, is oriented mainly to immediate, pressing problems of interest 
to governments, while the long-range requirements of society are neglected 
or ignored. 


This situation cannot be permitted to continue. The Council recognizes 
that the current economic situation in Canada and the world called for 
special measures. But it should not be forgotten that it is largely the 
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result of our failure to understand adequately the forces that shape 

our economic activities, forces now recognized to be social and cultural 
rather than economic. Instead of a cut-back in efforts at self-knowledge, 
this situation calls for increased research to meet an unusual challenge 
and emergency. It calls for free inquiry into fundamental aspects of 

our society and unrestricted publication of findings for public consumption. 


Universities, not government departments, are the institutions in 
which these conditions prevail. Yet the federal government spends four 
times as much on in-house research and development as on university-based 
research and development in the social sciences. The findings of in-house 
research seldom become public knowledge and hence contribute little to the 
self-knowledge of Canadian society. Instead, this type of research serves 
government purposes and, if not made public, undermines citizen partici- 
pation in the discussion and formation of policies. Furthermore, it has 
been shown that applied research can only be useful if fundamental knowledge 
is available and is used in the application to the problems under investiga- 


tion. It is therefore much more important to support fundamental indepen- 


dent research than in-house government directed research. 
For these reasons the SSRCC strongly urges the federal government: 


a) immediately to increase the funds allocated to Canada Council for the 
’ social sciences and humanities to compensate for the freeze and, 
in 1977-78, to increase substantially the funds allocated for this 
purpose to enable the social sciences to catch up and to develop 
fully the potential they now have; 


b) to give priority to the funding of independent university-based 
research by diverting funds from in-house research in this direction 
to build social science research teams and resources in the wniver- 
sities so that public self-knowledge of Canadian society can be 
rapidly improved; 


c) to establish, without further delay, the proposed new granting council 
for the social sciences and humanities, with full autonomy to support 
independent research and to develop these disciplines; 


d) to develop a long-term policy for the sustained support of social 
science research as a high priority, not subject to indiscriminate 
cuts and across-the-board measures of constraint, in order to 
redress the current deplorable imbalance in research support with 
its dangerous consequences for Canadian society. 
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Appendix "50" 


Le Conseil Canadien de Recherches sur les Humanités 


Humanities Research Council of Canada 


March 4, 1976. 


The Honourable Maurice Lamontagne, 
Chairman , 

Senate Special Committee on Science Policy, 
The Senate, 

Ottawa, Ontario. 


Dear Senator Lamontagne: 


I am writing to you on behalf of Professor Pierre Savard, 
Chairman of the Humanities Research Council of Canada (HRCC), in order 
to endorse certain of the recommendations which have been made to you 
by the Social Science Research Council of Canada (SSRCC) These 
recommendations are contained in a Brief which has been submitted to 
the Special Committee by SSRCC. A copy is attached to this letter. 


The HRCC is pleased that the Special Committee has 
become active again and, in particular, is making "a systematic review" 
of the recommendations contained in its report on science policy. 


The HRCC's main concern is with the fact that there is 
no evidence of any action being taken to relieve the serious neglect 
of the social sciences and the humanities noted by the Committee in 
its report. Even though the Committee Suggested that "the situation 
of the social sciences and humanities should be treated as an emergency" 
(p461) there has been no response on the part of the federal government 
to achieve the "rapid progress" (p461) which was recommended. 


Consequently, the HRCC agrees with the SSRCC and 


urges the Senate Special Committee to seek the 
immediate removal of the freeze on research 
grants to universities, at least for the social 
sciences and the humanities and to make strong 
recommendations to Cabinet that its earlier 
recommendation with respect to the urgent 
priority which should be given to fundamental 
research in the social sciences and humanities 
be implemented in government science policy. 
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Together with the SSRCC, HRCC has strongly endorsed the 
proposed reorganization of the federal granting councils insofar as 
it would affect the Canada Council. We share the view, expressed by 
SSRCC in the attached Brief, that the postponement of these organiza- 
tional changes can only accentuate the neglect which the humanities 
and social sciences have experienced and which was so clearly under- 
lined in the Committee's Report. 


The HRCC therefore recommends 


that the necessary resources be allocated to 
establish the proposed granting council for 
the social sciences and humanities without 
further delay. 


The HRCC is already on record as disagreeing strongly 
with Recommendation 12 which proposed a new representative role for 
the Royal Society of Canada. It is the view of the HRCC that 
representative roles can only be played by properly structured 
representative organizations such as SSRCC and HRCC. The Royal 
Society is ill-equipped to act as a representative of Canadian 
social scientists and humanists nationally or internationally. 


Similarly with respect to Recommendations 17 (1), (2), 
(3) and (4), the HRCC would emphasize, so far as the humanities are 
concerned, the inappropriateness of the roles proposed for the Royal 
Society and the Ministry of State for Science and Technology. The 
HRCC does not recognize any other non-governmental scholarly associa- 
tion as a spokesman for the humanities community in Canada. 


We would therefore urge that Recommendations 17 (1) and 
(2) not be acted upon so far as they include the humanities. With 
reference to Recommendations 17 (3) and (4), we would suggest that 
they be implemented with respect to HRCC, SSRCC and other umbrella 
organizations in other scientific fields. 


In conclusion therefore, we recommend that: 


a) immediate attention be given to ensuring 
that "curiosity-oriented basic research" in 
the humanities and social sciences be a first 
priority for federal government support; 


b) the budgetary freeze on funding for university 
research, especially in the humanities and social 
sciences, be removed; 


Daye 
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c) the necessary resources be allocated to 
establish the proposed granting council for 
the humanities and social sciences without 
further delay; and 


d) the representative nature of the HRCC and 
SSRCC be appropiately recognized by the 
federal government and that for the fields 
of the social sciences and the humanities 

no other umbrella organizations be so 
recognized. 


Pinally, I would like to indicate the appreciation 
of the Council for providing this opportunity for the expression 


of our views. 


Yours sincerely, 


Y/ 


John Banks, 
Executive Secretary. 
JB:dd 
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THE SPECIAL COMMITTEE OF THE 
SENATE ON SCIENCE POLICY 
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THe Honourable Donald Cameron, Depuy Chairman 
AND 


The Honourable Senators: 


Asselin Hastings 
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Buckwold Robichaud 
Carter Rowe 
Giguére Stanbury 
Godfrey Thompson 
Goldenberg van Roggen 
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27 Members 


(Quorum 5) 


Order of Reference 


Extract from the First Report of the Special Committee 
of the Senate on Science Policy, presented on July 10, 1975 
and printed as an Appendix to the Minutes of the Proceed- 
ings of the Senate of that day, and adopted by the Senate 
on July 24, 1975: 


“The Committee, therefore, recommend that it be 
authorized to consider and report on Canadian govern- 
ment and other ekpenditures on scientific activities 
and matters related thereto; 


That the Committee have power to engage the ser- 
vices of such counsel and clerical personnel as may be 
necessary for the purpose of the inquiry; 


That the Committee have power to send for persons, 
papers and records, to sit during adjournments of the 
Senate and to report from time to time; and 


That the Committee be authorized to print such 
papers and evidence from day to day as may be 
ordered by the Committee.” 


Robert Fortier, 
Clerk of the Senate. 
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Minutes of Proceedings 


Thursday, September 9, 1976. 
(40) 


Pursuant to adjournment and notice the Special Com- 
mittee of the Senate on Science Policy met this day at 2:37 
p.m., the Chairman, the Honourable Senator Lamontagne, 
presiding. 


Present: The Honourable Senators Bell, Carter, Godfrey, 
Hicks, Lamontagne, Lang and Yuzyk. (7) 


In attendance: Mr. Philip J. Pocock, Director of Research 
and Mr. Jacques W. Ostiguy, Chief of Administration. 


The Committee resumed consideration of its Order of 
Reference dated July 24, 1975 relating to the study of 
Canadian Government and other expenditures on scientif- 
ic activities and matters related thereto. 


The following witnesses were heard: 


From: The Electronic Sector of Electrical and Electronic 
Manufacturers Association of Canada: 


Honourable Léon Balcer, Executive Vice-President, 
Electrical and Electronic Manufacturers’ Association 
of Canada; 


Mr. H. Lloyd Webster, Director of, and Chairman, 
Research and Development Committee, Electrical and 
Electronic Manufacturers Association of Canada; and 
Vice-President, and Product Line Manager, Switching 
Systems and Transmission, Northern Telecom 
Limited; 

Mr. Keith Rapsey, Director and former Chairman of 
Allen-Bradley Limited; and Former Chairman, 
Canadian Manufacturers Association; 


Mr. Ken D. Mills, Former Chairman, Research and 
Development Committee, Electronic Industries Asso- 
ciation of Canada; Chairman, Electronics Research 
and Development Committee, Electrical and Electron- 
ic Manufacturers’ Association of Canada; and Manager 
Engineering, Electronic Systems Division, Westing- 
house Canada Limited; 


Mr. I. A. Mayson, Vice-Chairman, Electronic Systems 
Division, Electrical and Electronic Manufacturers’ 
Association of Canada; and Vice-President and Gener- 
al Manager, Government and Commercial Systems 
Division, RCA Limited; 


Dr. T. W. R. East, Director of Advanced Development, 
Raytheon Canada Limited; 


Dr. F. J. F. Osborne, Director, Communications and 
Space Technology Laboratory, RCA Limited; 
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From: Air Industries Association of Canada: 
Mr. David Mundy, President; 


Mr. J. D. MacNaughton, Vice-Chairman of Air Indus- 
tries Association and Vice-President SPAR Aerospace 
Product; 


Mr. K. F. Gibson, Chairman of AIAC Avionex Com- 
mittee and General Manager of Leigh Instruments 
Ltd: 


Mr. Sidney Young, Chairman of AIAC Research and 
Development Committee and Chief Engineer of Doug- 
las Aircraft of Canada Ltd. 


On Motion duly put it was Agreed that the briefs pre- 
sented by the Electronic Sector of the Electrical and Elec- 
tronic Manufacturers Association of Canada and the letter 
dated December 9, 1975 addressed to Senator Maurice 
Lamontagne from Air Industries Association of Canada be 
printed as appendices to this day’s Minutes of Proceedings 
and Evidence. (See Appendices Nos. “51” and “52”). 


The Honourable Balcer, Mr. Mills and Mr. Mundy each 
made an opening statement. The witnesses then answered 
questions put to them by Members of the Committee. 


At 5.17 p.m., the Committee adjourned to the call of the 
Chairman. 


ATTEST: 


Patrick Savoie, 
Clerk of the Committee. 


The Special Committee of the Senate on Science Policy 


Evidence 


Ottawa, Thursday, September 9, 1976 


The Special Committee of the Senate on Science Policy 
met this day at 2.37 p.m. to consider Canadian government 
and other expenditures on scientific activities and matters 
relating thereto. 


Senator Maurice Lamontagne (Chairman) in the 


Chair. 


The Chairman: Honourable senators, we are very 
happy, of course, to have with us today representatives of 
the Electronics Industries Association of Canada and the 
Air Industries Association of Canada. I do not think I 
should make individual introductions. We have already 
received reprentation from the Chamber of Commerce and 
the CMA, and we have had a number of meetings with the 
engineers. We understand that you gentlemen are big 
employers of engineers, and they have had their say before 
this committee. We think, however, that you have a par- 
ticular message to give us. As you already know, we have 
recommended in the past that industry should participate 
much more in the national research and development 
effort, leading to innovations. We still think that this is a 
very important aspect of overall Canadian policy, and we 
are anxious to hear what you have to say this afternoon. 


Before we proceed further, I would like a member of the 
committee to move that the two briefs which have been 
distributed to us should be printed today as appendices to 
today’s proceedings. 


Hon. senators: Agreed. 
(For text of briefs see Appendices 51 and 52, pages 25 to 30) 


The Chairman: As to the order of precedence, I believe 
you, Mr. Mundy, were formerly an assistant deputy minis- 
ter, but we have a former minister here today. 


The Honourable Leon Balcer (P.C., Q.C. President, 
Electronics Industries Association of Canada): Mr. 
Chairman, that reminds me of a member of Parliament 
who approached Mr. St. Laurent and said, “Mr. Prime 
Minister, I would like to be made a minister. I have been a 
good member,” and so on. Mr. St. Laurent replied, “I am 
very sorry, but you are not really qualified for that.” The 
member of Parliament said, ‘Look, sir, I am not asking to 
be a deputy minister. All I want to be is a minister.” 


The Chairman: I heard that story before, but it was 
attributed to Mr. Mackenzie King. 


We will therefore hear from Mr. Balcer, who will 


introduce his delegation at the same time. 


Hon. Mr. Balcer: Thank you very much. Mr. Chairman 
and honourable senators, as you know, the Electronics 
Industries Association presented a brief last March one 
your report, and since last March our association has 


joined in a merger with the Electrical Manufacturers’ 
Association. 


The Chairman: That is a new story. We still deplore 
here the pluralistic approach of all the organizations, and 
it is nice to hear of a merger. 


Hon. Mr. Balcer: We had to face big government, so we 
wanted to be big, too. 


This afternoon Mr. Ken Mills will be making our presen- 
tation, but he will be speaking also for the electronics 
sector of our association, because his remarks will be based 
on the short brief that we presented last March. 


Also among our group is Mr. Lloyd Webster, Chairman 
and Director of the Research and Development Committee 
of our association. Mr. Webster is Vice-President and Prod- 
uct Line Manager, Switching Systems and Transmission, 
Northerntelecom Limited. 


We have with us also Mr. Keith Rapsey, Director and 
former Chairman of Allen-Bradley Limited. Most of you 
know of him, or know him personally, because he was a 
former Chairman of the Canadian Manufacturers’ Associa- 
tion, and has appeared before many committees. He is also 
a member of the electrical sector of our association. 


Mr. Ken Mills, who will make the presentation, is a 
former Chairmaan of the Research and Development Com- 
mittee. He is also manager of the Engineering and Elec- 
tronics Systems Division, Westinghouse Canada Limited. 


Mr. I. A. Mayson is Vice-Chairman of the Electronics 
Systems Division of our association, and is also Vice-Presi- 
dent and General Manager of the Government and Com- 
mercial Systems Division of RCA Limited. 


Mr. Fred M. Hanna is a member of the Research and 
Development Committee of our association, and manager 
of New Product Planning with Aviation Electric Limited. 
Dr. T. W. R. East is Director of Advanced Development 
with Raytheon Canada Limited. Dr. F. J. F. Osborne is 
Director of the Communications and Space Technology 
Laboratory, RCA Limited. Mr. T. M. Mimee is manager of 
Government Relations with our association. 


I will now give my seat up to Mr. Ken Mills. 
The Chairman: I hope, however, that during the ques- 


tion period you will not be reluctant to answer any ques- 
tions that might come from the members of the committee. 


Hon. Mr. Balcer: I will be available. 
The Chairman: Thank you. 


Mr. K. D. Mills, Chairman, Electronics Research and 
Development Committee, Electrical and Electronic 
Manufacturers’ Association of Canada: Mr. Chairman, I 
have a relatively few opening remarks to make. First of all, 
I would just like to touch on industry perspective by 
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saying that the electrical and electronic industry is one of 
the major and strategic industries in any industrialized 
country. Its products permeate all sectors of the economy 
and are important to all aspects of life, the household, 
business, industry and defence. 


The industry as a whole is a mix. It is high growth, and 
high volume, labor intensive in some segments, capital 
intensive in other areas, and highly innovative, based on 
research and development. It employs a much larger pro- 
portion of scientists and engineers and _ technicians 
engaged in R&D work than any other private sector 
industry. 


The wide range of products made by the industry 
include household appliances, power generation and distri- 
bution systems, telecommunications equipment, computer 
peripherals and measuring instruments. Due to the mix 
and range of products, a meaningful measure of produc- 
tivity is difficult to define for the industry. 


In 1975 the industry employed about 142,000 persons or 
9.2 percent of all manufacturing employment, and pro- 
duced about $5.2 billion in goods of which about $1.0 billion 
worth was exported. In the same year Canada had a trade 
deficit in electrical and electronic products which amount- 
ed to $1.8 billion or 25.2 percent of the industry’s domestic 
market. 


Average annual growth rates for the industry in the past 
decade have been production 8.4 percent, exports 14.1 per- 
cent, and employment 0.1 percent. The domestic market, 
which in 1975 exceeded $7.0 billion, has grown at an aver- 
age rate of 9.6 percent a year. Imports are taking an 
increasing share of this market, rising at an annual aver- 
age rate of 13.9 percent. 


The foregoing summarizes the industry represented by 
the Electrical and Electronic Manufacturers’ Association of 
Canada (EEMAC). EEMAC came into being in March 1976 
when the Canadian Electrical Manufacturers’ Association 
and the Electronic Industries Association of Canada com- 
bined as a single entity. The association consists of 230 
member companies. 


With regard to the electronics Sector, the invitations to 
submit a brief late last year and subsequently to appear 
before the Senate science policy committee were extended 
in the name of the Electronic Industries Association of 
Canada. Therefore, the views and comments in the brief 
submitted last March and in this statement reflect the 
electronic sector of EEMAC. The data used is based on 
information from Statistics Canada and other official 
sources and refers to both sectors unless otherwise stated. 
Every industrial country in the world recognizes the na- 
tional importance of an electronic industry. 


Senator Godfrey: Can you just define the difference 
between electrical and electronic for the record? 


Mr. Mills: This will be made up as I go along. There is no 
standard definition. 


Senator Godfrey: I thought you just assumed that every- 
body knew. 


Mr. Mills: I am afraid not. It is a good question, as they 
say, when one has difficulty in answering it. “Electrical” 
conjures up in my mind the power distribution side of the 
business, the power generation equipment, for example, 
distribution through cities across the country. “Electron- 
ics” is typified by radio, radar, computers. It is sometimes 
referred to as light current, mechanical current, produc- 


tion, as opposed to power en gineering which tends 
towards the generation and heavy powered distribution. 
That may not be, or ever will be, a classic definition. 


Senator Godfrey: Well, you have improved my 


knowledge. 


Mr. Mills: In Canada the recognition by the federal 
government of the importance of the electronic industry is 
of a philosophical nature. It is not supported by concrete 
scientific and industrial R&D policies and actions. In fact 
Canada is at the bottom of a long list when measured by 
such factors as R&D as a percentage of GNP, imbalance of 
trade in high technology products, or the amount of R&D 
dollars spent by industry versus that spent by government. 


Without a high technology industry such as electronics, 
Canada cannot maintain her position as one of the 
advanced nations of the world. The electronic industry 
more than any other industry is felt te fit the future 
projections of economists and sociologists for industries 
built on intellectual quality and know-how. 


The quality and technological excellence of Canadian 
electronic products is well recognized. The potential is 
considerable. Opportunities exist in recapturing a larger 
portion of the domestic market, satisfying the general 
growth in domestic and worldwide demand and generating 
new markets by development of innovative products and 
application of electronics. 


Canadian-built equipment and systems are widely 
accepted throughout the world in such areas as commercial 
and military communications equipment, navigational aids 
and computer peripherals. Exports of these products were 
valued at $739 million in 1975, more than 30 percent of 
electronic sector shipments last year. 


The electronic sector, as a high technology industry, is 
characterized by rapid and continual change caused by a 
high level of innovation and new product development. As 
should be expected it is Canadian industry’s largest inves- 
tor in R&D, accounting for more than one quarter of the 
total of Canadian industry. 


The electrical and electronic industry as a whole has 
consistently been the largest performer of R&D since 1966, 
among eight industry groups. In 1972 it expended on 
intramural R&D $110 million or 27 percent of all industry. 


Preliminary 1976 data, in comparison with 1972, reflects 
an increase of about half or a total of $163 million, and still 
representing 27 percent of all industry. 


The inclusion of capital expenditures on R&D facilities 
and equipment, and extramural R&D expenditures, brings 
the 1976 projection for the electrical and electronic indus- 
try to about $200 million and to about $759 million by all 
Canadian companies. Comparative 1975 figures were $182 
million and $706 million respectively. 


In 1974, the industry’s intramural R&D expenditures 
were 66 percent company financed and 13 percent federally 
financed. 


Electronic Industry Climate: The electronic industry 
must contend with a multitude of factors and problems not 
faced in other countries. The problems of geography and 
population size and distribution are traditional examples. 
Recent examples are high labor rates, high cost of money, 
government regulation, and the predisposition of govern- 
ment towards free trade in the face of export trade 
barriers. 
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The industry recognizes that it has many problems of its 
own making and that it must face the tasks which right 
fully belong to it in improving its situation. But the factors 
which depend on government are so much more basic and 
pervasive that industry itself is hampered in improving its 
situation. — 


It is the government’s responsibility to declare national 
goals, policies and priorities and to initiate actions to 
achieve the goals. 


The electronic industry depends on innovation to be 
competitive. Many elements of the industry need to de- 
velop technological skills as a base for innovative and 
entrepreneurial R&D, but the industry must perceive an 
environment which encourages and supports industry 
investment in product R&D and the total innovative 
process. 


The electronic sector agrees with government on the 
need to rationalize its R&D, production and sales to seize 
upon major domestic and export opportunities. But merg- 
ers and specializations specifically designed to achieve 
rationalization are hampered by federal competition laws. 


Government action in curtailing R&D incentive pro- 
grams for industrial research without having alternative 
programs ready, and the uncertainties introduced by AIB 
regulations have had an unsettling effect on the industry. 
We cannot afford government action which forces many of 
our smaller companies to cut back or cut out research. 


Incentives for entrepreneurship, innovation and produc- 
tive performance must take priority over more government 
and subsides for non-performance. There must be improve- 
ment in the climate for the wealth producing sectors to 
cover the costs of the country’s non-productive overhead. 


Production which can evolve from expanded Canadian 
industrial research in all fields, can in time and with 
patience produce a climate to achieve the social, economic 
and cultural objectives of Canadians. 


Recommendations of the electronic sector of EEMAC on 
federal government policy on science and industrial R&D 
are: 


Formulate a scientific and industrial research 
policy and implement it immediately. This policy must 
be a blueprint for genuine technological sovereignty 
consistent with international interdependence as 
advocated by the Science Council of Canada in its 
report number 24, December 1975. It must recognize 
that most modern industries are science based. It is 
fundamental to the exploitation of science to the ben- 
efit of all Canadians. 


... Use incentives to stimulate R&D that leads to the 
innovative process, focusses on selected areas, creates 
new business, new employment and profit. These 
incentives, accompagnied by simple implementing 
procedures, should include: 
... fast tax write-offs for current and capital R&D 
expenditures without regard to previous levels of 
spending 
. start-up grants for new ventures where no prior 
profit existed 
... the continued use of unsolicited proposal funding 
which is a key element of the federal make or buy 
policy. 
... Increase the amount of R&D contracted to industry 
by reducing government performed R&D. Industry can 


best exploit R&D benefits that relate to high technolo- 
gy products. Because of limited funds for R&D in our 
economy, industrial labs not government labs should 
be developed as an R&D resource. We welcome the 
recently projected increase to about $80 million under 
the make or buy program for industry participation in 
government sponsored research as a step in the right 
direction toward the majority of R&D being performed 
in industry. 


Conclusion: The electronic industry has expressed views 
in recent years on such areas as tariffs, taxation, competi- 
tion law, standards, patents, and government procurement. 
We believe they are matters in the national interest. We 
think that like R&D they are elements of an industrial or 
industry strategy. But we sometimes feel like astronauts 
must feel on space walks, a sense of aimless floating 
because of a lack of atmosphere. 


That is not the feeling of the industry in relation to the 
Senate science policy committee. We have seen the results 
of your work and as outlined in our brief we support most 
of the recommendations contained in your report. 


We look to the committee as a catalyst to accelerate the 
early formulation and implementation of a long-term fed- 
eral science and industrial research policy, a policy which 
recognizes the need of all sectors of our society, incorpo- 
rates major national goals and priorities, and ensures the 
further development of our country. 


Thank you, Mr. Chairman. 


The Chairman: Thank you very much. I am sure that all 
members of the committee will be happy with your last 
paragrpah, although I am sure it will not make the head- 
lines tomorrow. 


Mr. Mills: No, there is too much competition. 


The Chairman: Mr. Mundy, who is President of the Air 
Industries Association of Canada and who appeared before 
this committee previously in another capacity will now 
make his opening statemet. 


Mr. David Mundy, President, Air Industries Associa- 
tion of Canada: Thank you, Mr. Chairman. We are pleased 
indeed to have this opportunity of appearing before this 
committee, particularly because of the pre-eminent role 
that you have played in focusing public attention on 
science policy. I would like first of all to introduce the 
members of our team: John MacNaughton, Vice-Chairman 
of Air Industries Association and Vice-President of SPAR 
Aerospace Products; Ken Gibson, Chairman of our 
Avionex Committee and General Manager of Leigh Instru- 
ments Limited of Carleton Place, and Syd Young, Chair- 
man of our R&D Committee and Chief Engineer of Doug- 
las Aircraft of Canada Limited. 


Mr. Chairman, I am the full-time president of the asso- 
ciation and will make our opening statement, which is 
general and related to the overall competitive position of 
secondary industry in Canada, with particular reference to 
the government-industry interface. We feel that a full 
understanding of the current position in which Canadian 
industry finds itself is a necessary prelude to a discussion 
of science policy at this juncture in Canadian affairs. 


Key economic indicators in Canada, such as labour rates, 
interest costs, per capita income, balance of trade, show 
that Canadian secondary industry is probably moving into 
a non-competitive position in the world. 
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It is well known that a future tied to exporting raw 
materials for a country such as Canada, which is running 
out of resources and which has a chronic unemployment 
problem, is a dead end. If we are to make our way in the 
world we have to look primarily to the manufacturing 
sector. We are not trying to suggest that we abandon the 
primary or the service sector. Far from it. Rather, we are 
saying that in looking at the coming economic crunch in 
Canada, we have to focus our attention for any major 
improvements on secondary industry. It is also well known 
that a large portion of the manufacturing sector is depend- 
ent upon the innovative process to flourish. We would 
define the innovative process as the successful completion 
of the product cycle of research, development, production, 
and marketing at a profit. 


At each stage there is an overlay of entrepreneural deci- 
sion-taking and the successful outcome of the process is 
described as innovation. 


It is recognized also that by international standards our 
R&D effort in Canada is poor. Gross Expenditures on R&D 
(GERD) as a percentage of GNP has declined from 1.29% 
in 1969 to 1.14% in 1972. This committee itself warned that 
the figure had to be more than twice that level, i.e., 2.5% of 
GNP, in order to maintain our international competitive- 
ness. By your own standards, Mr. Chairman, Canada is 
obviously in serious trouble on this score. As the great 
majority of Canadian R&D is still performed in govern- 
ment, the comparison of industrial R&D in Canada with 
other countries is even worse. 


Comparative data for 1971 show that industrial R&D in 
Canada was vastly out of line with other western coun- 
tries. The total for all industry in the U.S. was 45 times 
Canada, for U.K., 4 times, and for Germany, 7 times our 
own. (In 1973 we have only comparative figures for the 
USA, but they still show the same adverse ratio—about 45 
times our own). On a per capita basis the 1971 expendi- 
tures ratios compared to Canada were: United States, 4.6 
times us; the United Kingdom, 1.5 times, and Germany, 2.5 
times. That is 1971. We all know that Germany has had a 
vast increase in their national R&D effort, and I would 
guess that that figure is substantially higher at present. 


If you look at it another way, government expenditures 
on R&D, expressed as a percentage of the federal budget, 
have been declining at twice the rate for the industry 
portion—we have these statistics for the years 1970-75—as 
compared with the decline in the in-house portion of such 
expenditures. 


Having said all this there are, however, still substantial 
R&D programs continuing in Canadian industry, and the 
one which I represent, the aerospace industry, is eager to 
continue such programs where there is a pay-off. However, 
the environment in which we operate must be understood. 
I propose to identify the features of this environment and 
recommend some general lines of action. 


* First of all, I would like to deal with the government/ 
industry interface. Industry is increasingly involved with 
government, a trend that is evident around the world. 
Private enterprise, in the classical sense of an individual or 
company having an idea and going out and exploiting it on 
their own, is virtually over, and at every turn you require 
either the active or passive assistance of the government. 
Governments are now in almost every sphere—regulatory, 
international negotiations, export financing, incentive pro- 
grams, environmental control, procurement—and the list 
goes on and on. This is not registered as a complaint 


against this type of mixed economy approach, but rather to 
highlight the fact that successful operation of the private 
sector in Canada will depend upon improved methods of 
cooperation between the public and private sectors. This 
applies in particular to the R&D sphere, as well as all 
segments of business enterprise. 


It is our view that government has not adapted itself 
organizationally to the problem of managing their inter- 
vention in the private sector. Or perhaps a less harsh word 
would be involvement, but we do not argue about that. 


The potential for harm as well as help within the govern- 
ment in any major industrial enterprise is enormous. Any 
such project impinges upon the territory and the preroga- 
tives of multiple departments of government. What is 
needed is improved methods of managing this interdepart- 
mental intervention. By and large, government is organ- 
ized so that different departments pursue their own 
courses with the cabinet being the sole authority to over- 
ride or harmonize decision-taking. With the complexity of 
modern government, it is not possible for such a small 
group of men to take multiple and detailed decisions as 
they apply to major industry projects. Now, of course, any 
major policy decision of industry has to be dealt with at 
the cabinet level; we are not arguing that. 


To reiterate, there is tremendous potential within gov- 
ernment for both harm and good in the successful launch- 
ing of new industrial product lines. The Defence Industrial 
Productivity program of the Department of Industry, 
Trade and Commerce is an example of a sophisticated and 
helpful interface between government and industry. The 
make-or-buy program, insofar as it has progressed to date, 
including the unsolicited proposal procedures and the 
bridging funds of the Department of Supply and Services, 
is another example of a helpful and smooth joint govern- 
ment/industry effort, where the basic initiatives come 
from industry but government acts in a helpful manner. 
However, there are not enough of these. Furthermore, the 
exploitation of the full potential of the government con- 
nection with industry requires either tremendous skill on 
the part of industry on how to use the system to their 
benefit, or exceptional dedication by key civil servants to 
harmonize interdepartmental effort to the benefit of 
Canadian policy objectives and Canadian industry. 


This system is not good enough for the crisis facing 
Canadian secondary industry. We need to re-think our 
whole industrial strategy in terms of the development of 
new mechanisms for the government/industry interface. 
We think this should be done on an evolutionary basis, and 
we should start, sector by sector, no matter how small, on a 
combined government/industry strategy where the part- 
ners are on an equal basis and where, by dealing with real 
life cases, we can improve the machinery in both the public 
and private sector. Other countries have done it, but it has 
to be in line with the peculiarities of the national political, 
economic and social structure. We do not believe, despite 
the success of other countries, that some blueprint or some 
broad organizational manipulation will be successful. The 
problems are too diverse and too complex. But the essen- 
tials are clear. Industry and government on a sector by 
sector basis must get together to focus and direct the 
combined leverage of Canadian government and industry 
to pull this country up by its boot straps through the 
innovative process. 


The Chairman: I cannot refrain from intervening at this 
stage. We had suggested exactly that kind of approach in 
1972, the sector-by-sector approach, organizing task forces 
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on that basis. It was not accepted by the Department of 
Industry and it was very much resented by quite a number 
of industrial sectors. 


Mr. Mundy: I can tell you one industrial sector it is not 
resented by, Mr. Chairman. I will come to this at a later 
stage when I will be glad to be asked questions on the 
issue. We believe that this has to be done, and I am pleased 
to be reminded that you took that position some time ago. 


The Chairman: I could not refrain from interrupting. I 
am sorry. 


Mr. Mundy: The next point I wsih to raise is that the 
environment for Canadian industry is one of excessive 
dependence on exports. In many ways it is an uncomfort- 
able position for us to be in, as individual companies and 
as a nation. But it is a fact of life. The aerospace industry, 
for example, exports 80% of it product. 


Generally speaking, to design for the domestic market is 
economically unsound, and can waste millions of dollars. 
To be successful, industry has twoobtain high volume sales 
for its products, and this means exports. Therefore, both 
government and industry, at all stages of thel product 
cycle-research, development, production and marketing— 
must orient themselves towards exports. The domestic 
market can be a most useful adjunct, particularly during 
early stages of production to help get the product accepted, 
but it can not by itself provide the required volume, unless 
there were some fundamental changes in government pro- 
curement and trade policy. From the point of view of 
government planning, government incentive programs, 
foreign policy, tradce policy, environmental controls, pro- 
curement, regulatory arrangements, and any other form of 
government intervention, we must accept the essential 
trunh that we Canadians are increasingly dependent on 
the competitiveness of our products in export markets and 
on the goodwill of our foreign customers. It is essential, 
therefore, that we improve our ability to compete in world 
markets. 


My third point concerns the focus of initiative for new 
product lines. If R&D in Canada is to be expanded in line 
with the national objectives of advancing technology, 
increasing employment and improving productivity, the 
place to start is within the private sector, and to search for 
product lines which suit the company concerned and which 
are saleable in export markets. Government planned R&D 
is not the answer. Nor is there any point in doing R&D for 
R&D’s sake, or to please government officials. With certain 
exceptions, dealt with at a later stage, the private sector 
and not the public sector should be the prime mover for 
finding product lines and exploiting them. The role of the 
government is to provide the right environment and 
encouragement. 


My fourth point concerns access to technology. Canada 
is not a large enough country in terms of financial and 
physical resources to make any major breakthroughs in 
base technology. There must be an access to this technolo- 
gy from outside the country, at least in the opening years 
of the establishment of a product line. 


In the aerospace and electronic indusiry, the traditional 
pattern in our primary markets, which are the United 
States and Europe, is for the technology to come from and 
be paid for by the military. The military US connection is 
therefore vital. But the whole climate between the US and 
Canadian governments is a vital ingredient in our success 
in these markets. We must maintain the easy relationship 
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sponsored by the production sharing agreement between 
our countries. We must maintain the technology access 
through the industry route, through multinational—parent 
to subsidiary—or, in the case of Canadian-owned firms, 
technology agreements with foreign firms. 


My fifth point has to do with specialization and scale of 
effort, and these are the obvious pay-off for Canadian 
secondary industry. This means choosing some relatively 
small corner of technology (i.e., in world terms), support- 
ing it with the full resources of both government and 
industry, and exploiting it in world markets. There are 
multiple examples of where this has succeeded, such as 
Pratt & Whitney Aircraft of Canada Ltd. in small gas 
turbines, The de Havilland Aircraft of Canada Limited in 
STOL aircraft, Canadian Marconi Company in Doppler 
navigation, CAE Industries Ltd. in simulators, and Leigh 
Instruments Limited in data recorders and crash position 
indicators. The rise and maturing of innovative companies 
is a continuing process, and there are a number of other 
companies, such as SPAR Aerospace Products and SED 
Systems, which are in the growth cycle. There are also 
examples of failure, where usually a major contributing 
factor was the small scale of effort, combined with the 
rather hostile business environment in Canada. 


Finally, I want to deal with long term planning. We do 
not believe that the government is inclined or, indeed, 
competent to develop a blueprint for the whole of Canadi- 
an industry. However, there are certain areas where the 
government is so obviously the prime mover and so all- 
powerful that there is a need for some better long term 
planning, the results of which should be indicated to those 
companies concerned. One such area is the field of space. 
Very large sums of money have been spent by Canadian 
government in one form or another over the past decade. 
Indications are that similar sums of money will be spent on 
space projects in the future. As noted in the report of the 
Space Committee of AIAC of January 1976, there is an 
absence of long-term planning and linkage of these govern- 
ment expenditures and efforts to industrial objectives. 


I would now like to come to my concluding remarks, Mr. 
Chairman. 


The foregoing has been rather heavily weighted towards 
identifying the environment in which industry operates. 
This seemed necessary for an understanding of some possi- 
ble solutions to the serious problems facing the country 
over the next decade: Although we have no magic formula, 
we believe that the steps involved in tackling these prob- 
lems include the following: 


First and foremost, the people at the top—the Prime 
Minister and the cabinet—must recognize that the future 
of the country rests on solving the growing crisis in 
Canadian secondary industry. It is the key to the unem- 
ployment problem. Its performance is critical to our overall 
productivity levels. It is at the heart of our balance of 
payments problem. 


It is the foundation on which our future, including social 
security programs, have to be built. The business commu- 
nity doesn’t see any real evidence as yet that there is 
recognition in Ottawa of this essential fact. Once this is 
recognized, steps can be taken to improve the business 
environment. No matter how mixed our economy is, no 
matter how much government intervention there is, the 
foundations of our economy still rest in the private sector. 
The private sector has to be understood and motivated to 
achieve national goals. 
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For secondary industry to flourish in the environment 
described above: 


We must solve the organizational problem between 
government and industry. Except for _ isolated 
instances, there is not smooth meshing and harmoniz- 
ing of government and industry actions towards na- 
tional objectives which is characteristic of most suc- 
cessful western countries. There should be a managed 
and sophisticated dialogue between government and 
industry on a sector by sector basis formulas or tre- 
mendous blueprints from government as to how we are 
to proceed, but we believe in an evolutionary process 
of tackling, on the micro scale, sector by sector or 
project by project, jointly with the government, the 
improvement of our industries’ posture. 


We must have an ongoing portfolio of major new, 
internationally oriented, innovative product lines. We 
must also concentrate our resources, both public and 
private, on specialized product areas and those with a 
high pay-off. Industry must take prime initiative in 
defining projects it believes can be tackled successful- 
ly. A central agency of government should have funds 
available to support quickly such projects where 
necessary. 


Government must define R&D support and other 
incentives to innovation and ensure that a sufficiently 
stable policy is maintained so that long term product 
development commitments can be responsibly under- 
taken by industrial managers. 


The political and economic climate must be such that 
production sharing arrangements and parent/subsidi- 
ary and technical cross-over relationships provide for 
the flow of appropriate technology to Canadian 
industry. 


Secondary industry is the key to solving Canada’s major 
economic problems and so improving the quality of life in 
this country. There is great potential, but it needs to be 
harnessed, and time is running out. The private sector 
should be performing better than it is, but government is 
equally at fault. Government and industry must both be 
seized by the urgency of the situation and take vigorous 
action to promote the steady development of international- 
ly competitive product lines, thus ensuring that employ- 
ment and export trade are at levels consistent with our 
national objectives. 


The Chairman: Thank you very much, Mr. Mundy. We 
have had two excellent presentations, and the meeting is 
now open for discussion. 


Senator Godfrey: I cannot help but compare the opening 
statements today with the briefs that were presented by 
the Canadian Chamber of Commerce and by the Canadian 
Manufacturers’ Association, in one area particularly. At 
page 6 of the Electrical and Electronic Manufacturers’ 
Association of Canada we find a recommendation to use 
incentives to stimulate R&D that leads to the innovative 
process and focuses on selected areas, and I think Mr. 
Mundy makes the same point in his brief, that is, and I 
emphasize this, of focusing on selected areas, when he 
speaks on page 5 of choosing some relatively small corner 
of technology and concentrating all our resources, both 
public and private, on specialized production areas. 


Now, when the Canadian Chamber of Commerce came 
before us, their chief request— 


The Chairman: Which they made with the Canadian 
Manufacturers’ Association in a joint presentation. 


Senator Godfrey: Yes. That chief request was simply 
that they wanted the government to subsidize R&D, not on 
a selected basis but by a 35 per cent tax credit in addition 
to the ordinary tax deductions. They wanted no concentra- 
tions or priorities set by the government. They wanted a 35 
per cent tax reduction overall. I would just like your 
comments on that. 


The Chairman: This, of course, if I can expand further, 
touches on the current review of government incentives 
for research and development, in documents such as the 
Barbeau Report, which was presented to us as an alterna- 
tive to current incentives. 


Senator Godfrey: We asked them about whether or not 
R&D, funded in such a way, resulted in increased research, 
and whether it resulted in increased stimulation of such 
activities, and whether they wanted it to be all subsidized 
equally, and they said they did. They also said they wanted 
to eliminate any base period or base year, or any increase, 
and so on. 


Mr. Mills: On the electronics side we do not disagree 
with that. We are probably suggesting two things here. 
There would seem to us to be national requirements, where 
the government is probably the customer or the group that 
will initiate action. That would be one area where there is 
selection, if you will, of a particular endeavour or of a 
particular line of research. In the electronics industry, 
government is a large customer. In addition, however, the 
electronics industry does participate in a free market, and 
in that sense I would certainly join the Canadian Manufac- 
turers’ Association’s approach for that element. But there 
are still other areas which, I suppose, touch on the social or 
sovereignty or defence aspects of our business, wherein it 
will have to be determined by other people—by govern- 
ment, in fact—what is selected and what is pursued, 
because they would not necessarily lead to a viable free 
market. 


Senator Godfrey: Will you just expand on the situation 
of an industry which is going to do R&D, in any event— 
and I am talking, for example, about Northern Electric or 
whatever its new name is, and which is highly successful. 
They are going to do it anyway, but should the government 
specifically subsidize them by a tax credit of 35 per cent 
for R&D over other things? It is a grant, I suppose, in its 
way. 


Mr. Mills: Needless to say, I do not presume to have to 
speak for Northern Electric. 


Senator Godfrey: It is a part of your association. 


Mr. Mills: That is true, but I would say that there are 
many companies that do need that assistance, and that 
would not do it without such assistance. 


Senator Godfrey: I am only talking about the companies 
who would do it anyway. Why should they receive it? 


Mr. Mundy: May I make a comment on that, Mr. Chair- 
man? What we have to recognize—and this is the point we 
have tried to make in our briefs—is that we are creatures 
of an international environment, and more so than most 
people realize. Our competition is with what other govern- 
ments are doing for their industries. We have to have an 
environment which is relatively comparable to the envi- 
ronment that other countries are operating in. I do not like 
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the word “subsidy”, particularly if it is felt that it is being 
used to subsidize certain firms; but we do have to have 
some sort of subsidy. These schemes are subsidizing 
employment and technology, and other things which are 
national objectives for Canada. That is what they are 
doing if you are talking about subsidies; otherwise, they 
are an incentive program for Canadian industry to achieve 
those objectives. 


Now, other countries have a tremendous box of tricks, 
including taxation incentives, that I think it is appropriate 
we should take a look at in Canada. From the point of view 
of the policy-makers, some kind of broad tax incentive has 
several advantages. First of all, bureaucrats do not decide 
whether a project is good, bad or indifferent. The company 
does. On the other hand, they have some disadvantages. 
You have to be making a profit before you can get any 
benefit from a taxation incentive scheme, and so there are 
pluses and minuses. 


Senator Godfrey: Not in terms of the Chamber of Com- 
merce and CMA proposal. They want a tax credit even if 
the company would do the research anyway. 


Mr. Mundy: I am talking about a proposal we put for- 
ward to the government under the old scheme—IRDIA— 
which was a 150 per cent deduction against your income 
tax of R&D expenditures. My main point, however, is that 
you have to have a box of tricks, a complete spectrum. We 
take issue with the Chamber of Commerce and the CMA if 
they said that this is a panacea for all ills in Canada. It is 
not. You have to have a complete spectrum of the type of 
incentive programs that other countries have. Other coun- 
tries have highly specialized specific incentive programs 
for project by project. We believe that that is necessary in 
Canada if we are to compete in this international environ- 
ment. I would like to return later to some further discus- 
sion of that. 


Senator Godfrey: Is there someone here from Northern 
Electric? I must first of all congratulate you and your 
company on the progress you have made on research and 
development without government help. 


Mr. H. Lloyd Webster, Chairman, Research and De- 
velopment Committee, Electrical and Electronic Manu- 
facturers’ Association of Canada: We are committed to 
R&D. We have about a 5 or 6 per cent of sales committed to 
R&D. To answer your question specifically of why the 
government should be interested in putting money where 
Northerntelecom has already shown its willingness, I 
would answer this way: Northerntelecom feels it has to 
invest in R&D to be competitive and to make its way in the 
world. It certainly has borne fruit in the last few years. 
The opportunity is there for government to invest in suc- 
cess rather than take a share of the risk, to invest in a 
successful venture and help a successful company to be 
even more successful. That is the only way I could justify 
that kind of help for a successful company. 


Senator Godfrey: You are going to do R&D where it is 
possible to do it. 


Mr. Webster: Yes. But we would still like to be able to do 
more than we are now doing. Certainly there is a financial 
limit. 

Senator Godfrey: Surely if the point of government 
incentives is to persuade you to do more, then the incen- 
tives should relate to you doing more and not just what 
you are doing at the present time. 


Mr. Webster: That is true. The incentives should be to do 
those things that are in the interests of the economy of the 
country. I think incentive in the form of tax relief takes 
some of the risk away from the company investing in 
several ventures, all of which will not succeed, if we are 
taking any risk at all. I think it behooves the government 
to support that attitude and approach. 


SenatorGodfrey: I agree that government should 
appraoch R&D and we are groping our way in this commit- 
tee to see how it can be effective. I am not sure that 
spending money, givin your company a 35 per cent tax 
credit for research that you are doing now and will contin- 
ue to do if the government gives it or not, is the proper way 
to increase R & D. 


Mr. Webster: I think only in the sense that the money is 
being put in a place where it can be used. The reserves are 
there and can be harnessed. 


Mr. I. A. Mayson, Vice-Chairman, Electronic Systems 
Division, Electrical and Electronics Manufacturers’ 
Association of Canada: I would like to support Mr. 
Mundy’s declarations about the export market. One of the 
main things we have to face here is that we have a very 
small domestic market. If we are going to participate in a 
world-wide competitive business, and most of the high 
technology products are world-wide businesses, then I 
believe we have to provide incentives for companies to 
encourage them to do R&D to enable them to compete in 
world markets. 


The Chairman: Before we come to other areas, let’s stop 
there. What are they doing in Sweden, for example? They 
have a small domestic market. In Switzerland they have a 
small domestic market. What are they doing there to sup- 
port their successful export industry that we are not doing 
here? 


Mr. Mundy: For one thing, the Swedish Air Force can 
have any aircraft it likes, providing it is made by Saab. 


The Chairman: That is the beginning of an answer. 


Mr. Mundy: That is a procurement policy that we do not 
have in Canada. Our policy is to buy our major weapons 
systems outside the country. That is one major difference. 


Senator Godfrey: Are we going to get into the Arrow? 
We can discuss it for the rest of the afternoon. 


The Chairman: Senator Grosart is not here. 


Mr. Mundy: Another thing is that the Swedes have an 
extraordinarily subtle but sophisticated interface between 
their government and industry, and it works. We do not. 


The Chairman: It is important to bring these facts 
forward. In terms of incentives to industry, neither the 
Swedish government nor the Swiss government do as 
much as the Canadian government does. 


Senator Godfrey: They concentrate on making watches 
in Switzerland, and on other things they can do. 


Mr. Mundy: I do not agree with that. The Swedish 
government buys from their industries as a matter of 
policy. We do not. That is a tremendous help to a domestic 
industry. I mean, I find it hard to agree with that. When 
you look at the question Senator Godfrey has raised, you 
have to consider the question of how to fund private and 
R&D. You fund it out of profits, basically. If there is an 
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incentives scheme in government which allows you to 
increase your after tax profits, then that is beneficial to the 
funding of R&D in Canada. That is the basic argument of 
those who support some sort of taxation incentive. 


Senator Godfrey: The Canadian Chamber of Commerce 
and the Canadian Manufacturers’ Association said the 
same thing. Mr. Drury pointed out, when they brought 
these incentives in 1972, that there was no evidence that 
they had any effect upon increasing R&D. 


Mr. Mundy: How do we know it did not stop R&D from 
declining? 


Senator Godfrey: I do not. 


Mr. Mundy: We do not have to argue about the fact that 
the state of R&D in Canada is perilous. You agree with 
that. Surely, what we should be discussing is what do you 
do to improve that. 


Senator Godfrey: That is exactly what I am discussing. 
We all want to improve it. 


The Chairman: Mr. Mundy, I am sure you will remem- 
ber that we started in the early 1960s with tax credits as 
the substantial government program to encourage industri- 
al R&D. Then for one reason or another it was found 
inadequate or unsatisfactory. So we moved to incentives or 
grants. 


Senator Godfrey: IRDIA. 


The Chairman: Apparently now we are coming back to 
tax credits. 


Mr. Mundy: I do not think it is as simple as that, Mr. 
Chairman. Back in the early days there was a large port- 
folio of government R&D. Largely through the Department 
of National Defence we started the high technology indus- 
tries. I am not trying to pass judgment as to whether or not 
that was successful. It was a fact of life. Now there is no 
portfolio or fully funded R&D and the Canadian defence 
industry has been wiped out. 


The Chairman: Let us try to divide the pie and say that 
there is a general need for the government to encourage 
more industrial R&D in general terms. The government 
has real R&D needs which can be met by more in-house 
activities or by contracting out. Your view this afternoon— 
I do not know if you want to comment on this—is that the 
best way for government to meet the general need of 
industry to increase R&D activities is through tax credits 
rather than grants. 


Mr. Mundy: No, we have not said that. 


Senator Godfrey: I asked you if you agreed with the 
Canadian Chamber of Commerce. You started arguing in 
their favour. 


Mr. Mundy: I agree motherhood and virtue any time. We 
do not object to that. 


Senator Godfrey: You had better start all over again. 


Mr. Mundy: I would like to reiterate that the basis of 
our position is that we have to be internationally competi- 


tive. The climate in Canada is adverse in international 
terms. 


Senator Godfrey: We all agree with motherhood and 
that we have to be competitive. 


Mr. Mundy: We must be able to have a similar package 
in Canada. We are saying that the main impediment in 
Canada in terms of secondary industry is the lack of a 
good, harmonious relationship between government and 
industry in the focusing of government effort into specific 
areas that will pay off. That is the basis of our position. 


Senator Godfrey: And you say it should be focused into 
specific areas. 


Mr. Mundy: We think it should be focused into specific 
areas, yes. 


Senator Godfrey: But that is not what the Canadian 
Chamber of Commerce said. 


Mr. Mundy: I mean, if a company can get some sort of 
tax concession which other governments are offering, they 
can exercise their initiative to focus that effort into the 
right areas. This is not in conflict with what companies 
will do to have a taxation incentive. 


The Chairman: Mr. Mundy is telling us now that there 
are various means by which government can help in this 
area and we will not get the right mix of remedies or 
support until there is better rapprochement between dif- 
ferent sectors of industry and government. 


Mr. Mundy: That is exactly it, sir. 


The Chairman: We said in 1972 that in the first phase 
the principle of participatory democracy should be used so 
as to benefit from the practical experience of both business 
and labour leaders who have had to live with the problems 
of scale for many years. They know best the competitive, 
technical, managerial and job adjustments that maximum 
efficiency will require in their industries. We went on and 
on about this. Each major secondary manufacturing indus- 
try with its immediately related sectors would be asked to 
set up a task force and prepare a re-organization plan 
incorporating desirable mergers and product specialization 
schemes together with employment and regional implica- 
tions and the form of governments required. We suggested 
that, and then proceeded to make specific recommenda- 
tions. 


I remember that your former department—you were 
there at that time—did nothing to achieve this, and we 
received quite a number of objections from industry to this 
kind of approach. Now you come, four years later, and say 
this is the solution. 


Mr. Mundy: With all respect, Mr. Chairman, I was not 
deputy minister; I was assistant deputy minister at that 
time. 


Senator Lang: Which is even more important. 


Senator Godfrey: We notice that you did not say he was 
the minister. He knows who runs it. 


Mr. Mundy: I think Senator Godfrey has a good point, 
and I would like to try to help give him the flavour of the 
industry approach to this. Canadian industry, by and large, 
is struggling with a system whereby the incentive program 
is 50 cents on the dollar, which admittedly can go higher 
than that, such as in the case of the DIP and PAIT pro- 
grams and all these alphabet soup programs. While the 
norm is 50 cents on the dollar, we can go higher than that, 
but if we do we have to pay 50 cents on the profits. The 
competitive environment, again, is not the environment in 
which the Germans, French and Swedes operate. They are 
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operating in an environment in which those programs are 
not only 100 per cent funded, but they get profit on top of 
it. So you must recognize that when our industry gets into 
those incentive programs it must put up the 50 cents on the 
follar itself, and it gets no profit from it. The 50 cents 
comes from the profit. Now, anything that can be done to 
improve the profit situation of those companies is obvious- 
ly helpful towards their investing in incentive programs. 


The Chairman: Is this a recent European development? 
Because I remember very well that when we were in 
Europe in 1969, and even when we were in Washington and 
Boston, everyone we met from industry was jealous and 
sick with envy over the government incentive programs in 
Canada. Now you tell us that they are more generous. 


Mr. Mundy: They were jealous because they did not 
understand that we have no fully funded military R&D in 
Canada. We had no fully funded quausi-military R&D in 
Canada. The Americans have an enormous defence budget, 
with enormous fully funded defence programs. They have 
NASA, with enormous fully funded quasi-military pro- 
grams. They have an energy research administration with 
enormous fully funded programs. There is no such thing in 
Canada. 


The Chairman: If in our forthcoming report we resur- 
rect our proposal for sectorial task forces, are you sure that 
your industry will support us? 


Mr. Mundy: We will rise up and support it with the 
maximum possible forces we can muster, because we think 
the most important single thing government can do is to 
tell us tomorrow that we will have sector strategy commit- 
tees organized in which they are going to structure their 
interface with us. 


Senator Godfrey: This question is addressed to the Elec- 
tronics Industries Association: In the next proposal, at the 
top of page 7, you say that in order to have incentives and 
encouragement for this effort fast tax write-offs for cur- 
rent R&D expenses are needed. You write them off now. 


Mr. Mills: Yes. There is no change. 


Senator Godfrey: Then R&D expenses without regard to 
previous levels of spending. Is that not exactly what the 
budget of 1972, passed in 1973, introduced by Mr. Turner 
accomplished, because would you not describe a 50 per cent 
tax write-off and a write-off in two years as a fast 
write-off? 


Mr. Mills: Yes. How long was that in force, though? 
Senator Godfrey: It is still in force. 


Mr. Mills: It is still in force today. The wording here is, 
perhaps, not sufficiently clear. 


Senator Godfrey: I just received a week or 10 days ago a 
publication entitled, “Issues in Government Expansion 
Role’, which is sponsored by the Canadian Economic 
Policy Committee, the C.D. Howe Research Institute and 
numerous very distinguished people you will recognize. In 
table 8, page 49, they show for manufacturing industries 
the effective corporate tax rate which really reflects the 
effect of these fast write-offs and lower corporate tax 
rates. In 1968 the effective tax rate was 45 per cent; in 1970 
it was 45 per cent again; and in 1973, 23 per cent. That 
would be on account of Mr. Turner’s budget that was 
introduced in 1972. Since that time, I think in Mr. Turner’s 


budget of 1975, there was a 5 per cent investment tax credit 
which was in force for at least two years, which would 
lower the effective tax rate. 


The Chairman: It was an unconditional reduction for 
the secondary sector. 


Senator Godfrey: No, it had to be earned. 
The Chairman: No, I do not believe so. 


Senator Godfrey: However, in any event I presume it 
would lower that. I do not quite understand what you are 
talking about here. 


Mr. Mills: The remark here, as I recall, was meant to, in 
effect, substitute for a PAIT kind of scheme; in other 
words, rather than having to administer or justify pro- 
grams and have them administered, and so on. Nuatrally, 
there is the current write-off of R&D expenses. In addition 
to that, though, perhaps another 50 per cent would be 
allowable as a write-off in addition to the 100 per cent, so 
that that, in effect, would form a grant if there were no 
profit, or a reduction in taxes if there were profits. It 
seemed to us that that would be a simpler thing to admin- 
ister and still leave companies the freedom of choice as to 
what to indulge in by way of development or research. 


Senator Godfrey: You are back, then, to the tax credit, 
obviously. 


The Chairman: It seems to me that industry wants to 
have a Canada Council without the peer system. 


Senator Godfrey: On the same point, Mr. Mundy, in your 
brief on page 6 you say that “First and foremost, the people 
at the top must recognize that the future of the country 
rests on solving the growing crisis in Canadian secondary 
industry.” A couple of sentences later you say that “The 
business community doesn’t see any real evidence as yet 
that there is recognition in Ottawa of this essential fact.” 


What explanation would you give of Mr. Turner’s budget 
and the fast write-offs on capital expenditures, the reduc- 
tion for manufacturing industry for fast write-offs, and so 
on, if they have not recognized the importance of the 
manufacturing industry? There was a reduction of the 
effective rate from 45 to 23. Is that not a recognition? 


Mr. Mundy: We are grateful for any small mercies, 
Senator Godfrey. Let us not be ungrateful about them. 


Senator Godfrey: I suggest you are being ungrateful, 
from the wording of this brief. 


Mr. Mundy: But what are the facts? The facts are that 
secondary industry in this country is moving into a uncom- 
petitive position. The environment here is an extremely 
difficult one. We have people who have entered into the 
innovative process, which is the real salvation of this 
country. They have established in Canada a capability to 
build a product, to research, develop, design and produce a 
product, and what are they doing? They are moving into 
other markets and establishing duplicate facilities because 
the situation is better. 


When you talk about taxes you have to look at them in 
the overall position. What about personal taxes? What 
about the effect on senior executives? It is well known that 
if you hire a senior executive from the United States, you 
have to pay him about one and a half times what he gets 
there, because of the personal tax bite. So we are talking 
about the total environment that exists in Canada. 
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Senator Godfrey: But there has been some recognition, 
surely, by the government. 


Mr. Mundy: There has been some recognition. Mr. Turn- 
er’s initiatives here were statesmanlike and were greatly 
accepted by the business community, but unfortunately 
the total package has not done the trick in terms of nation- 
al objectives. 


Senator Godfrey: Reducing the rate of corporate tax in 
the manufacturing industry by one half has not accom- 
plished it? 


Mr. Mundy: In itself it has not accomplished it. 


Senator Godfrey: We have a lot of money for nothing, 
then. 


Mr. Mundy: I do not think it is a lot of money for 
nothing. It is the total environment which you have to look 
at. 


The Chairman: I believe Mr. Rapsey wishes to make a 
comment. 


Mr. Keith Rapsey, Director and Former Chairman of 
Allen-Bradley Limited: The fast write-off which has been 
mentioned here as though it were a tremendous tax advan- 
tage is, of course, not a tax reduction at all. It is simply a 
tax postponement. It does have the definite advantage of 
some cash in the mit which can be retained in an expand- 
ing period when it is necessary to expand facilities and 
plough money back into the operation. But a fast tax 
write-off is not and never has been a tax concession. 


Senator Godfrey: Come on, now; a tax postponed is a tax 
saved. 


Mr. Rapsey: A tax postponed is a tax that you pay next 
year and that gets counted into the Anti-inflation Board 
figures too, unfortunately. 


Senator Godfrey: I am glad to see Mr. Rapsey here. I 
don’t usually remember things even from one week to the 
next, but I remember that about six years ago Mr. Rapsey 
Was appearing on a panel on which there were some gov- 
ernment ministers and they were talking about coopera- 
tion between government and industry and he said, “Hell! 
Cooperation? It is like a rabit lying down with a fox.” I 
don’t think you have identified the Canadian Manufactur- 
ers’ Association as a fox, either. 


Without getting into the philosophical aspect, either, Mr. 
Chairman, there are certain companies which are continu- 
ally expanding because of fast write-offs in capital. They 
just never get round to paying taxes because they just 
keep on expanding. So it is a real concession so far as tax 
flow and encouraging people to increase facilities, which of 
course is what we want. 


Mr. Webster: Mr. Chairman, I do agree with Mr. 
Mundy’s approach that, certainly, the measures taken by 
Mr. Turner in tax concessions were helpful, but that the 
total environment is still quite hostile to Canadian indus- 
try. In the case of my own company, the environment is 
much more attractive to manufacturing in the United 
States than here. Of course, we do not do that for this 
Canadian market, but it would pay us. That is a serious 
business condition to face. 


Senator Godfrey: Is this because of the difference in 
costs of productivity, and so on? 


Mr. Webster: It is productivity, it is labour costs, it is tax 
arrangements, it is the cost of materials: everything is 
conducive to low manufacturing costs in the United States. 
As a matter of fact, if we manufactured there I think we 
could even apply as a DISC corporation and obtain relief, 
and we would have the right to export into Canada from 
the United States plant and probably land our goods 
cheaper than we can make them here. We would like, as a 
struly chauvanistic Canadian company, not to be in that 
position. We want to be able to manufacture in Canada and 
export everywhere, if we can. Most certainly, we want to 
be able to produce for the domestic market. 


Senator Godfrey: You are starting some operations in 
the United States now, are you? 


Mr. Webster: Yes, we are expanding our markets into 
the United States and, of course, we have to expand manu- 
facturing there to be competitive at all. I think Mr. Mundy 
certainly has a point that, in spite of all the things that 
have been done in good faith by government, they are 
really not enough to offset the whole lineup of disadvan- 
tages that we face here at home, and that we should do 
something about. 


Senator Godfrey: When the Canadian Chamber of Com- 
merce appeared before us I mentioned that I had been to 
the Canadian Tax Foundation forum a few years ago just 
after these tax concessions were made, and there was an 
expert there from the United States. I believe Mr. Turner’s 
concessions were partly in response to the DISC program 
in the United States. In any event, in the opinion of this 
American expert they cancelled each other out. 


Mr. Webster: They were an offsetting factor. 


Senator Godfrey: They were an offsetting factor and in 
fact sort of reintroduced the equilibrium between United 
States and Canada, tax-wise. 


Mr. Webster: It is one of the positive factors. 


The Chairman: There was a report published by the 
Science Council some years ago about innovation in a cold 
climate. I wonder if it would not be possible—it certainly 
would be most useful not only to us but possibly to the 
government—for the industrial sector, through its indus- 
trial associations, to put their story into this kind of inter- 
national setup, showing the kind of benefits other coun- 
tries give to their domestic industries to innovate. I do not 
know of any study which has been made from the point of 
view of industry. I remember that this study by the 
Science Council was rather superficial. They did not deal 
in international comparisons at all in terms of tax treat- 
ment or procurement and the like. 


Mr. Mundy: 
Chairman. 


I think you have a good point, Mr. 


Mr.Mundy: We ought to do this, if we can find the 
resources for coping with current crises. 


The Chairman: All right. We will try to find a govern- 
ment grant. 


Senator Lang: If I recall correctly, when this committee 
was in Europe in 1969 it became quite evident that pro- 
grams such as PAIT, which had been tried in European 
countries, had, by and large, produced the same rather 
mediocre or negative results that we have now experienced 
here. Do you conceive that this type of program—that is, 
tax incentive programs to encourage R&D—would in fact 
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work if the interface that you suggest between government 
and private industry were more satisfactory? Is there 
something inherently wrong with that type of program, or 
does the fault lie in its administration, or with the attitude 
of the government as exemplified by its administration of 
such programs at the interface with private enterprise? 


Mr. Mundy: I have to be careful what I say. These guy 
are our “friends”. 


Senator Lang: This is one of our problems on this 
committee. 


Mr. Mundy: Let me try and be objective, senator. If you 
take, for example, the Defence Industry Production Pro- 
gram, and you take a look at its results, I think you will 
find, if you have the Department of Industry, Trade and 
Commerce here to testify, that up to March 31, 1974, they 
had a payoff of 13 to 1, counting the failures as well as the 
successes, in terms of sales, compared to investment money 
in the program. As these programs run for maybe 10 or 15 
years, if you count the total sales that are likely to be made 
of the product, this payoff comes to 27 to 1. I think you will 
also find that 15 per cent of the programs failed and 85 per 
cent succeeded, in terms of sales that were made and went 
through to production. 


I think, therefore, that you have to remember that basi- 
cally DIP is a program, to help defence and related defence 
industries with regard to either defence or civil projects, 
and that it is a sharing project with industry, and also 
sometimes with foreign governments, and that by either 
the government yardstick or by industry’s yardstick those 
programs have been successful. So I think my simple 
answer would be that we want to maintain that type of 
rifleshot, highly focused, type of program to deal with the 
particular problem. 


The particular problem that the program I have referred 
to was dealing with was, how do you maintain industry 
after you cancel all the major defence programs that 
resulted from the Arrow debacle. That was the answer of 
the government, to try and maintain our industry, and if 
you look at it objectively I think you must agree that it 
was highly successful. We converted Canadian industry 
from an inward-looking, cost-plus supplier of our own 
defence department into an internationally oriented, 
highly competitive industry, selling in fiercely competitive 
markets. 


The Chairman: What will happen to STOL now in terms 
of external markets? 


Mr. Mundy: That is a big subject, Mr. Chairman. I hope I 
can try and summarize our views on that. We think that 
this is a classic example of a situation in which there is a 
modest success—I mean, that DASH-7 aircraft is going to 
sell and sell well, there is no doubt about it. STOL, as a 
term, applies to the whole transportation program, how- 
ever. It is a transportation system which includes the 
ground facilities, the air facilities, the avionics, the air- 
craft, and so forth. 


Despite the fact that we are going to have success in 
certain areas, like the DASH-7, my own view is that as a 
country we have failed to come to grips with an area of 
excellence we had a decade ago and in which we had a lead 
on the rest of the world. My own analysis of the situation 
was that the failure, really, lay at the door of the inability 
of the system to cope with interdepartmental, multidepart- 
mental, objectives. We had the Ministry of Transport, with 
their own particular interests in the demonstration pro- 


gram, and Mr. Jamieson took a very brave decision in 
embarking on that demonstration program between 
Ottawa and Montreal. We also had the people in DOITC 
supporting DASH-7, but you had to put the whole thing 
together, and you had to have some delegation of inter- 
departmental decision-making authority in order to arrive 
at the conclusion as to whether or not this should be a 
national STOL program with a major endeavour by 
Canada to get into world markets. 


In the event, because there was no machinery of govern- 
ment to deal with this sort of situation, it never even got to 
cabinet, and the leaders of the country do not know wheth- 
er it should or should not have been supported as a nation- 
al STOL program. A large number of civil servants and 
people from industry think it should, but it never even got 
up for decision, because of the inability of our managerial 
system in government to cope with a major technical, 
industrial program that crossed interdepartmental bound- 
aries, and this is really the song I am singing: other coun- 
tries do not do that. They have a system that enables them 
to handle that sort of thing, and we do not. It is absolutely 
vital that we solve this organization problem in Ottawa, 
and that is the main thing that we think ought to be done. 


The Chairman: You mean that there was a disagree- 
ment at the level of top civil servants, so that, lacking a 
consensus there, cabinet had nothing to consider? 


Mr. Mundy: That is correct. There was no advocate of a 
STOL transportation system as a whole; in fact, there was 
no machinery even to look at to enable us to decide wheth- 
er it was good, bad or indifferent. We recommended four 
years ago that there be established a program management 
office, staffed by the Department of Transport, the Depart- 
ment of Industry, Trade and Commerce, and industry, 
specifically, to look at whether it should be a national 
program, but nothing came of it. 


Senator Bell: Mr. Mundy, at the top of page 7 the brief 
speaks about a managed and sophisticated dialogue be- 
tween industry and government on a sector-by-sector 
basis. Would an example of a managed and sophisticated 
dialogue be the one you have just referred to? 


Mr. Mundy: I think it would, yes. It would be an exam- 
ple. You need a specific organization to deal with a major 
problem like that. You need somebody like a project 
manager. You need ministers to delegate certain respon- 
sibilities for that project management team to take a look 
at. You need to involve industry; you need to give them 
specific objectives. You need to get them to make recom- 
mendations, not based on the Department of Industry, 
Trade and Commerce promoting a particular type of air- 
craft, not based on the Department of Transport’s interest 
in trying to develop the concept of city centre to city 
centre STOL use, based on the interests of the country, in 
terms of our future development and our export trade, and 
in terms of what happens if we put our resources into a 
STOL transportation system. So I would call that a 
managed and sophisticated dialogue, but I would also calla 
sophisticated and managed dialogue what your committee 
has recommended, and that is sector consultative studies, 
which have an agenda, and representation from industry 
that really speaks for industry, and which has interdepart- 
mental representation on it, not representation just from 
one department, which is focused on some specific objec- 
tive for a particular segment of industry and in which the 
two sides are equal. That is what I would call a managed 
and sophisticated dialogue. 
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Senator Bell: That should fit in very well with the 
electronics people’s point that if there is support for manu- 
facturing of military communications systems, and so on, 
there would be some spinoff for civilian and domestic 
marketing; so that if you have this interdepartmental dis- 
cussion, on a managed basis, it should make the whole 
thing move forward together more soundly. Is that not so? 


Mr. Mills: Yes, I think so. In fact, I am sure that the base 
from which we proceeded a year ago was established as Mr. 
Mundy was indicating, from spinoff from the aftermath of 
the defence spending days. 


I would like to comment on Mr. Mundy’s remarks in 
general. I agree with all that he has said, and I think all 
that he has said pertains more particularly to national 
programs, programs that have national goals and purpose, 
and, of course, electronics is vitally concerned with that. 
But in addition, and perhaps more so than with other 
industries, we are always concerned with products that are 
much smaller and do not involve national purpose or na- 
tional goals. 


To return to the senator’s observation or question about 
PAIT, as an example, as a means of fostering product 
development, I think it has served its purpose well. It has 
served many companies. It does seem to most electronics 
people that it is perhaps a cumbersome or not easy way. It 
is not easy to start up. There is a lot of preparation, 
justification and all the rest of it involving other people in 
order to start such a program. For much the same reasons 
it might even be so that there is a certain inertia, having 
started it, and that perhaps it should be stopped sooner 
than it might otherwise be stopped because there is this 
involvement with a government department. So, I guess I 
have covered the spectrum on the one hand. I like what Mr. 
Mundy said about national goals, but that is not the only 
answer. There are small profitable products in business to 
be had at the other end of the spectrum. 


Senator Godfrey: Can we pursue the second part? You 
have not really touched on it. You are with Westinghouse 
and probably knowledgeable in that area. This is on the 
question of importing technology. Is there any point in 
duplicating technology that has already been produced in 
the United States, for example, by your parent company? I 
can appreciate that in order to import technology you must 
have some technological equipment here. How does it actu- 
ally work out in your company, for instance? 


Mr. Mills: Speaking from my own personal experience in 
the electronic side, we have not imported that technology. 
The products we handle are of our creation. They are, if 
you like, assigned to Westinghouse Canada as their prod- 
ucts to pursue. It is of our creation. 


The Chairman: For world markets? 


Mr. Mills: For world distribution. So, on that score, 
which I am knowledgeable in, we are not importing tech- 
nology. If one says that there is no point in doing some- 
thing because someone else has done it—when one looks at 
the United States, I do not know what is left to be done. 
They have done just about everything, or will have. There 
will have to be duplication on the broad scale just to lift 
ourselves up to get to a common starting point. 


Senator Godfrey: Do I understand you split, in effect, 
research and development? There is a certain amount in 
the United States and a certain amount here? 


Mr. Mills: I was referring to electronics as a segment of 
our company, of which I have some specific knowledge. 
That is a separate division from other divisions. 


Senator Godfrey: Are they consumer products? 
Mr. Mills: No, not consumer products. 


Senator Godfrey: I was thinking more of consumer 
television. I understand Zenith spent $22 million in 
research and development and that Electrohome, which I 
see is losing money, spent only $2 million. How do they 
compete? 


Mr. Mills: Does anybody have any views on that? I am 
not familiar with that sector. 


The Chairman: To come back to government relations 
with industry and incentives, I am sure you are aware of 
the Sharwood study, which is considering, according to 
rumours, how incentives to industry will be organized in 
the future. Have you been consulted during the course of 
the development of that study? 


Mr. Mundy: Yes. According to Gordon Sharwood, we 
were the only industry that was consulted. I suppose that 
is largely because we shouted louder than the others and 
we said, “you have to talk to us because there is a learning 
process.” We had a discussion with Mr. Sharwood and it 
was largely centred around this U.S. connection. We felt 
that he was not fully aware of what the importance of the 
U.S. connection was to Canada, particularly in the military 
sphere. We made several points to him. We made the point 
that a program like DIP is not just an R&D incentive 
program. It is support right through the product cycle for 
production and marketing. This is tied to product sharing. 
The government made the marketing agreement with the 
United States which said, “You have duty-free entry. You 
are the only country in the world that has this access.” So 
we are on an “equal basis with U.S. industry”. I put that 
phrase in quotation marks because, if you will pardon me, 
we do not have any American senators looking after us. We 
were satisfied that the market entry was a good one. As an 
industry we put out a major effort and got into that 
market, from which we were virtually excluded before, on 
a so-called equal basis. It was an effort that was right 
through the product cycle. That is the first point we made 
to Mr. Sharwood. For instance, the CCC, a government 
agency, actually handled the contracts. This is an indica- 
tion of government having what I call a sophisticated 
interface with industry and a complete arrangement of a 
complicated nature to help industry. 


The second point we made, which I mentioned a little 
while ago, was that there is no fully funded R&D program 
in Canada, and that the DIP program is the substitute for 
that. 


The third point we made is that this military connection 
with the United States is largely through this R&D net, 
and the availability in the United States of joint funds to 
help finance projects in Canada which are directed at US. 
requirements, which is an agreement we made with Mr. 
McNamara when he was Secretary of Defence. It was one 
of the main aids we had in that program. 


Finally, some of the objectives of this program were 
related also to preparedness in this country. If we were 
handling military projects that we bought in the United 
States, we had to have some knowledge of that technology 
if we were able to even repair and overhaul them, let alone 
produce bits and pieces. Mr. Sharwood, I think, got an 
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insight into the importance of a program which perhaps 
had not been all that popular because it was defence 
oriented. The defence orientation is important for civilian 
technology in our industry and in the electronics industry 
because that is where the advance technology comes from. 


The Chairman: Were you consulted by Mr. Sharwood? 


Mr. Mills: I think the first inkling I had of it came about 
through the proceedings of the CMA meeting, and I 
inquired around since then. As near as I have been able to 
ascertain we were not consulted. 


The Chairman: This committee was told that there had 
been wide consultation with industry. You are telling us 
this afternoon that you were the only association which 
had been consulted. 


Mr. Mundy: That is what he told us. 


Hon. Mr. Balcer: Mr. Chairman, we were quite disturbed 
because our association was not consulted. Of all cur 
member companies that have been asked, not one of them 
were consulted and they were disturbed about that. 


The Chairman: I am glad to get that information. You 
are not the first one to say you were not consulted. But we 
were told otherwise by the Department of Industry, Trade 
and Commerce. 


Senator Godfrey: Did this success that you had in the 
United States come about because of specialization and 
special qualities that Canadian companies had? 


Mr. Mundy: Specialization was one of the factors. For 
instance, Pratt and Whitney went for small gas turbines; 
Marconi went for navagational aids, and Leigh Instru- 
ments went for data recorders. They made that pay off by 
specializing in those areas. 


Senator Godfrey: Could we ask you to comment on the 
closing of the RCA labs in Canada? I believe they were 
heavily subsidized or encouraged by government. I see 
they have packed up and gone back to the United States. 
Are you familiar with that at all? 


Mr. Mills: I am not, but perhaps some of our members 
are. 


Senator Godfrey: I gather they have received govern- 
ment support in the past and suddenly it is gone. 


Mr. Mayson: There is some misunderstanding about the 
RCA labs. The RCA labs have been in existence for a long 
time and have supported several divisions, including the 
Canadian company. They undertook a lot of contract work 
not related to the various businesses in which the company 
was engaged in Canada. A decision was made to restruc- 
ture the labs and fold back into the individual businesses 
the areas of the labs’ work that was associated to that 
division and to not pursue the other activities that the labs 
engaged in that were not related to the company’s busi- 
ness. The vast majority of the dollars that were subsidized, 
if you use that word, were in the businesses that were 
engaged in product work, so that has been turned back into 
the businesses. 


Senator Lang: May I revert, Mr. Mundy, to your remarks 
with reference to the importance of the U.S., particularly 
in the military field. You refer to that in your brief where 
you say that the general climate between the American 
and Canadian governments is a vital ingredient to our 


success in these markets. Could you describe the climates 
today and in a comparative sense? 


Mr. Mundy: I feel that is really getting more into the 
political field. What I would say is that at the work level 
the United States administration is trying very, very hard 
to help us. There is no doubt that they are committed to 
arrangements such as production sharing which they 
believe are in their interest, an arrangement which is 
beneficial to Canada, but they think it is in their interest 
because it helps military cooperation and helps to reduce 
the cost of armaments. However, it is a special relationship 
which we have with the United States. It is not true that 
the special relationships have all gone. That is a special 
relationship. The British and the Germans would love to 
have some kind of arrangement such as that. So at the 
administrative level I would say that the climate is quite 
good. It has improved recently through the purchase of the 
long-range patrol aircraft, because this has brought the 
balance of trade in defence production, or will bring it 
more into equilibrium between the two countries. 


However, we are constantly subject to some ups and 
downs. You must remember that these agreements are not 
cast in tablets of stone. The Americans can turn that off 
any day they like, without saying a thing to our embassy 
in Washington or to our cabinet. It is an agreement based 
primarily on goodwill and anything which deteriorates the 
climate with the United States will tend to cause some 
deterioration in that goodwill. I believe that is all we are 
saying. 


Mr. J. D. MacNaughton, Vice-Chairman of the Board, 
Air Industries Association of Canada: Mr. Chairman, 
when these arrangements were first entered into, the 
Canadian dollar was at 92.5 cents American. Canadian 
labour rates, including fringe benefits, the whole package, 
were substantially less than those in the United States. So 
it was truly in national interest of the United States, as 
well as for the global aspects of North American defence. 
They could get a damn good deal by buying Canadian. 
That has changed dramatically in the last two or three 
years; it is all topsy-turvy. Our labour rates are up there 
and although it is goodwill at the policy level, it is becom- 
ing increasingly difficult for firms to be competitive, 
although the arrangement is still in effect. 


Senator Yuzyk: Unless they improve their productivity. 
Mr. MacNaughton: That is right. 


Senator Yuzyk: Could we return to this sophisticated 
dialogue between industry and government, which I con- 
sider to be very important and which I gather has not been 
initiated? 


Mr. Mundy: There are only one or two isolated indus- 
tries, such as the Defence Industrial Productivity Program 
and the make-or-buy program in which it seems to be 
working. 


Senator Yuzyk: So there really is no mechanism as such 
to get on with the dialogue. Then, do you not see that there 
is a role there for MOSST to play? Can MOSST not be an 
important factor in this, and is this not one of the func- 
tions of the ministry? 


Mr. Mundy: Senator, I am treading in areas that are 
really rather difficult for me to comment on here. I can 
only observe that MOSST is a ministry of state that did not 
have any money. The Department of Industry, Trade and 
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Commerce has money; it also has a mandate to improve the 
competitiveness of productivity of Canadian industry. I 
believe that some of us think that MOSST could play a 
much larger and more useful role. 


Senator Yuzyk: Which it is not at the present time; is 
that not right? 


Mr. Mundy: Yes, but obviously we cannot take sides in 
this. Our concern is with the government as a whole, and if 
the Department of Industry, Trade and Commerce is the 
agency of the government which deals with us, that is a 
fact of life. Obviously, they are the people with whom we 
have to work on such strategies, because that is their 
mandate. 


Senator Yuzyk: You would not try it through MOSST? 
Mr. Mundy: I do not believe we could. 


Senator Hicks: It is not really their decision; that is the 
decision of the government, surely. 


The Chairman: But, since Mr. Mundy alluded a moment 
ago to the fights between baronies within the public ser- 
vice, perhaps that is precisely because MOSST has no 
budget and has been given the role or the mission by the 
government to look at these inter-departmental relation- 
ships, that perhaps they could play a more visible role, 
even more so since they have been given the additional 
mission to advise Treasury Board on proposed R&D 
expenditures. 


Mr. Mundy: Yes, I think that is quite true. 


The Chairman: And I would think that if you feel that 
the doors are closed, or not sufficiently open, in the 
Department of Industry, Trade and Commerce, you might 
try this other door. I do not think that this would be an 
impediment. 


Mr. Mundy: Yes, we believe that the Department of 
Industry, Trade and Commerce is about to embark on some 
sector strategy consultative committees. 


Mr. Sydney Young, Chairman of the R&D Committee, 
Air Industries Association of Canada: Mr. Chairman, I 
just wish to comment that the difficulty we have in 
answering that type of question would reflect back to the 
cancellation of the defence industrial research program, 
which was essentially related to pure research and not 
related to development and subsequent marketing, 
although normally this comes later on. We are connected 
with research in industry, and I am sure we are not alone: 
a number of our companies have been affected by the 
abrupt cancellation. We held within the first seven months 
of cancellation three major meetings, which I would call 
interdepartmental in that we invited people from various 
ministries of government to attend and they did so. The 
point is that it took a long period of time, longer than 
seven months, for some of our member companies who had 
been doing research programs and wished to continue 
them, to have them supported by other departments of 
government due to that sudden switchover. I am not refer- 
ring to the larger amounts; these are fairly small contracts 
in total dollars, ranging from $100,000, $200,000 to $300,000. 
At times the administration size could be a little bit like a 
super tanker; you have to apply a lot of energy and wait a 
long time before you can turn it around. That just gives a 
small indication that it is very, very hard if you want to 
carry on research in this country and if you wish to get 
government incentives for it. 


The Chairman: Can we spend a few moments discussing 
the make-or-buy policy, because this is the other aspect, 
together with unsolicited proposals. 


Senator Lang: May I ask a general question of both 
witnesses which applies to this area? Underlying both your 
briefs is the concern with respect to the continuing level of 
in-house R&D as opposed to the declining level of support 
in R&D in industry. I have never been able to get a picture 
as to the benefits that industry may or may not receive, or 
has or has not received in the past, from government 
in-house R&D generally. 


Mr. Mundy: The make-or-buy policy... 


The Chairman: Senator Lang’s question was really not 
directed to the make-or-buy policy. 


Mr. Mundy: Well, it is related to in-house versus out-of- 
house industry contracting. The great benefit of this con- 
tracting by government out of house is that this is fully 
funded, contrary to all of these incentive programs. You 
get your labour, your material, your overhead plus a profit. 
In other words, it is one of these fifty-fifty types of pro- 
grams or perhaps you can work it up to seventy-thirty. 


Senator Lang: That is really not my line of inquiry. I 
know, for instance, that NRC turns out patents which go to 
the Canadian Patent Development Corporation. What 
comes out of those? What comes out of government 
in-house R&D which either of your industries has been 
able to benefit from. 


The Chairman: As opposed to contracting out. 


Mr. Mills: Has there been any spinoff from government 
laboratories? Is that your question? 


Senator Yuzyk: Or direct applications of findings in 
laboratories. 


Senator Lang: Or by hiring researchers or whatever. 


Mr. Mills: To my knowledge it has not been too great, 
not at least from my experience. Perhaps some of our 
members might have some pertinent experience which 
they can address themselves to on this subject. 


Mr. K. F. Gibson, Leigh Instruments, Air Industries 
Association of Canada: Mr. Chairman, I should just like to 
speak out on this point since I work for a company which 
was founded by R&D done in government laboratories. 
Certainly in the past my company has derived significant 
benefits from research done in government labs. At the 
moment we are working very closely with government 
labs. So I would like to speak out at this point. 


The Chairman: With what specific laboratory? 


Mr. Gibson: With NRC. The company was virtually 
founded on an invention which emanated from NRC, and 
most of its success was based on that product. 


Senator Yuzyk: Did the stimulus come from NRC or did 
you take the initiative yourself? 


Mr. Gibson: The stimulus in that particular instance 
came from NRC. 


Senator Lang: That would apply to SPAR, too, would it 
not? 


Mr. Mundy: We have a SPAR representative here. 
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Mr. MacNaughton: Mr. Chairman, the most dramatic 
example at SPAR is the STEM device, the storable, tubu- 
lar, extendable member used for spacecraft antennas, and 
that was an NRC invention. Its trip from the NRC 
laboratories into industry was a longer process than that of 
the crash position indicator. The idea lay dormant for a 
number of years until Canada embarked on its satellite 
program with Alouette and the need was discovered for a 
very long deployable antenna. It was somebody in another 
government laboratory, the Defence Research Telecom- 
munications establishment in those days at Shirleys Bay, 
who remembered that this invention had been made at 
NRC and it was picked up. SPAR picked up a license 
through the Canadian Patent Development Corporation 
and proceeded to sell it competitively onto spacecraft of 
United States, Japan, Germany, France, England, et cetera. 
So that was a good example. We have had some bad 
examples, too. 


The Chairman: Do you feel that the representation you 
have, that industry has, on the board of NRC is adequate. 


Mr. MacNaughton: I do not think I am really qualified 
to answer that. 


Mr. Mundy: Well, Mr. Chairman, I think the answer 
would have to be no. It is hard for anybody from industry 
to go onto a government board with not that much 
familiarity with what they are doing and make any large 
impact on their program of work. I am not really convinced 
that that is a successful method of establishing a link 
between industry and government. 


The Chairman: And yet there is a board there and it is 
composed almost exclusively from outside people. There is 
a great representation from the universities. Their respon- 
sibility is to give the general orientation to the research 
being done in these great laboratories. It seems to me that 
if the people from industry are not knowledgeable enough 
to have their say in the general orientation of these labs, 
why should the people from the universities be considered 
more equipped to do that and to give that kind of advice. 


Mr. Mundy: It is hard to be critical of NRC, because we 
feel they have supported industry, and our industry in 
particular, extremely well in recent years. But my own 
comment would be that the mechanism, whereby you get 
an industry input and you influence the actual programs of 
work of the National Research Council and other agencies 
of government so that they are directed more towards 
what industry wants, needs improvement. 


I am not criticizing NRC. By and large it is generalists 
who sit on their board. 


The Chairman: It is difficult for us, when you come and 
say there is too much intramural research and then on the 
other hand say, “Leave NRC as it is with their present 
budget.” I do not know where the shift will come from. 


Mr. Mundy: NRC have been the leaders in contracting 
out. They have an extremely good record in the make-or- 
buy program in contracting out. 


The Chairman: In terms of your industries, who are the 
sinners in government in terms of intramural activities? 


Mr. Mundy: The sinners are the system. As you pointed 
out, and we pointed out in our brief to the government, we 
are the reverse of other countries in the world. We have 
about two-thirds of our research done in-house and one 
third in the industry. The rest of the world has the reverse. 


The Chairman: If we want to change this trend, we have 
to identify the sinners. You say that NRC is not the sinner. 
Where are they? Is it agriculture? 


Mr. Mundy: The system is the sinner, but I think the 
system is being changed, and the make or-buy program is 
the vehicle by which it is being changed. We all have to be 
patient. Maybe we will be under ten feet of sod before it is 
really changed, but I think we are moving in the right 
direction. 


The Chairman: And yet you see that the electronics 
industry tells us that the make-or-buy policy is in large 
measure used to extend the staff of some government R&D 
departments, and that it has had a very insignificant or 
marginal effect on the R&D in industry. On the other hand 
we are told by the government people that the make-or- 
buy policy has reached its full potential and that they 
cannot contract out more than they have been doing. So 
where are we going to get that shift from government to 
industry? 


Senator Hicks: Mr. Chairman, it seems to me there is an 
underlying assumption in what you are saying that the 
sum total of research and development in the country is 
correct. Surely we have had all kinds of evidence that that 
is not so. It is not a question of us wanting to cut down on 
so-called in-house research. It is a question of us wanting 
to find some way to increase the research being carried on 
by industry and, as other persons have said, by the univer- 
sities as well. But no one has really suggested that we 
should cut down on the in-house. Even the most avaricious 
persons representing academic disciplines from the univer- 
sities here did not say that the in-house research should be 
cut down. They said that it should be frozen so that more 
funds could be transferred to assist research in other insti- 
tutions in the country, including industry and including 
universities. If we did that, then we would move upwards, 
more nearly toward the average achieved by developed 
countries, the proportion of our gross national product, for 
example, that is expended on research and development. 


The Chairman: Do you agree with this? I thought that 
this afternoon we had heard there was too much 
in-government. 


Mr. Mills: I suppose that position stems from the fact 
that we assume there is a limited amount of money in the 
economy that can be devoted, or that we are willing to 
devote, to R&D. Given that as the case, and it may not be 
true, but given that as the state of affairs, it seems to us 
only by a transfer of work or funds from one to the other 
would that be increased. If it could be done in the way you 
suggest, senator, then we would have the best of both 
worlds. 


Senator Hicks: No, it would not. We would just come 
closer to the other developed countries, that is all. 


Mr. Mills: I would not say that I would be totally 
satisfied, but I still say that we would have the best of both 
worlds, inasmuch as government would be uneffected, and 
industry itself would have been lifted up. 


Senator Hicks: I resist the assumption that the pie is 
made of a certain size and that all we can do is to juggle 
the size of the pieces which stay with government or are 
contracted out, or are done by industry by arrangement or 
some other agency in society. I think the general level of 
our research and development effort in Canada bears out 
the position I am trying to expound now. 
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Mr. Mundy: I agree with the senator, and I think the 
most favourable development in “make or buy” is the 
unsolicited proposal route, with bridging funds in the 
Department of Supply and Services, and by definition 
these are proposals which are funded out into industry. I 
think progress has been made there but not enough, and 
we have all got to work hard and try to improve that 
situation, because this is one of the routes by which we are 
going to get this portfolio of innovative, export-oriented 
technology-type product lines developed in Canada. 


Senator Carter: Do we have excess research capacity in 
industry that we are not using? My understanding was 
that this disproportion that we have, which Senator Hicks 
referred to, is due in some measure to our branch plant 
economy, in terms of which the main research capacity 
exists in the parent countries which is easier and better for 
us to import than for us to develop ourselves, so that 
therefore we do not have in industry the capacity that we 
need to correct the balance. 


Senator Hicks: We do not have the incentive in industry 
to perform it. 


Mr. Mills: I would agree with that, yes. The capacity, if it 
is not there instantly, would soon be created. The potential 
is there, the talent is there, and the universities can pro- 
vide that talent in the form of graduates and masters, and 
so on. 


Senator Hicks: I am a little concerned this afternoon, 
with regard to the positions taken by both the electronics 
industry and the air industry, to see that the fact that more 
research is not going on in Canadian industry is laid 
clearly on the doorstep of the government. The tax incen- 
tives that have been offered are insignificant in the eyes of 
Canadian industry, although until this afternoon I felt 
fairly confident that they did compare reasonably with 
many other countries. It was possible that they were not 
the best, but they certainly were not the worst. In other 
words, we might have spent a little more time this after- 
noon, if we had been so inclined, criticizing Canadian 
industry for not contributing a greater proportion of the 
share of research and development that ought to be carried 
on in Canada. 


Mr. Mundy: Well, we would be quite willing to accept 
criticism of our industry, because, you see, our brief says 
that the initiative has to come from private industry to 
develop this portfolio of innovative, internationally-orient- 
ed projects. So, we are prepared to accept the blame, or 
part of the blame, for not trying to do something more 
about research and development, and whole innovative 
process in Canada. 


The theme, however, that we are outlining here is that 
our companies are in a difficult environment if they are 
export-oriented, and they all are in that we do not have an 
environment which is really favourable to encouraging 
them to go out and take risks. 


The second problem that we have—and it is really an 
associated one—is that our competitors have a smooth 
relationship with government which we do not have, and 
more and more we are dependent upon governments for 
opening doors and giving incentive programs, or at least 
being some sort of partner in the exercise. So, it is vital 
that we get into a situation where, first of all, the people at 
the top are convinced that the future of this country, and 
the way we are going to make our world, lies in trying to 
get a more harmonious relationship established with the 


industrial community in resolving that they are going to 
motivate them, going to help them, and that we are going 
to get this portfolio of new projects going. 


If you go back in history you find that our competitors 
took decisions years ago which we have not taken yet. If 
you go back to the post-war period in Germany, you find 
that when Adenauer came to power as chancellor he estab- 
lished as one of the main planks in his program a determi- 
nation to support and encourage industry to be more com- 
petitive, to get larger profits, to export, and all the 
fundamental policies of the West German Republic were 
related to trying to motivate secondary industry to be more 
competitive. 


Another example is that of Japan. In 1950, when the Bell 
Laboratories invented the transistor, and when Texas 
Instruments, soon after that, discovered how to produc- 
tionize it and reduce the production cost by several orders 
of magnitude, the Japanese Government took a decision 
that they were going to get into semi-conductors. They 
mobilized the whole machinery of the state to support a 
semi-conductor industry with the objective of becoming 
the world leader in domestic electronic equipment—an 
area that they were not in at all. We all know what 
happened there also. The Japanese mobilization of their 
state involved the Department of Finance, MITI, the 
Department of Industry, their budgetary and fiscal poli- 
cies, their banking arrangements to support the companies 
with credit, and their diplomatic arrangements. It was a 
sophisticated marriage of government and industry, 
focused on a specific industrial objective. 


Senator Hicks: It would be naive, in both instances in 
the illustration you have used, of West Germany and 
Japan, to give all the credit for that to the governments 
concerned. It also required an aggressive, outgoing attitude 
on the part of industry, industrial leaders, scientists and 
technicians in those countries as well. 


Certainly we have all been impressed today by the 
implied criticism of government that derives from the 
views that you have expressed here, and I am sure that 
members of this committee will want to explore very 
carefully anything they can do to improve the govern- 
ment’s attitude. Will you excuse me for saying, however, 
that in return we also expect Canadian industry to look at 
the role that it can play, and to be at least as self-critical as 
you expect us to be of the government’s processes on this 
side. 


Mr. Mundy: To give you encouragement on that score, 
senator, I have drafted a speech of criticism of our own 
industry, which I am going to deliver to them in a week’s 
time at our annual convention. I agree with you that there 
should be a partnership arrangement. 


Senator Hicks: Perhaps you will put us on your distribu- 
tion list. 


Mr. Webster: As the only representative here of a 
Canadian multinational that is now investing more than 
$50 million a year of its own profits in research and 
development, I hope we are not included in Senator Hicks’ 
comments. 


Senator Hicks: I was not being the least bit specific. 


Mr. Webster: Of course, even taking into account all the 
effort we are putting in, we do appreciate government 
help. We do not want handouts, but we would like assist- 
ance, if it is possible. 
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The Chairman: What has been the success or failure of 
this top advisory council of business people that was 
assembled to assist the Minister of Industry, Trade and 
Commerce some years ago? 


Mr. Mundy: I do not know whether I should speak up on 
this, because I was on the other side of the fence when they 
met. I was a civil servant. 


The Chairman: Then perhaps you are the best man to 
respond to the question. 


Mr. Mundy: The impression I got was that those mem- 
bers of industry came into an unstructured dialogue. Cer- 
tainly they had an agenda, but they only heard about it a 
few days beforehand. They did not really have any meet- 
ings, they had no structure that would enable them to 
organize a consensus of views, they were just senior execu- 
tives who were dealing with very complex issue, and who 
were in need of a whole raft of taxation specialists, R&D 
specialists, and so on, whereas at that stage we in govern- 
ment could: field a whole battery of experts who could 
snow them under on any single question with facts and 
figures. I do not think that was good dialogue. 


The Chairman: How would you organize a dialogue at 
that level? I understand we could organize it at the 
research and development level, and all that sort of thing, 
and I think that the electronics industry has expressed 
several good views about this more specific type of dia- 
logue; but at the top level, how would you organize this so 
that business would come better prepared? 


Mr. Mundy: At the top level, say in the aerospace indus- 
try, there needs to be some agreement on broad govern- 
ment policies, like restructuring, Canadianization, merg- 
ers, offset policy, and the like. However, the real work is 
going to be done by people like Ken Gibson, who is Chair- 
man of our Avionics Committee, which consists of half a 
dozen companies whose product is exported nearly around 
the world, and who will meet with the working level 
people in the Electronics Branch of the Department of 
Industry, Trade and Commerce, and with various other 
people who will sit down and talk about the nitty-gritty. I 
really feel that is the way to get on with a sector dialogue. 
Ken is chairman of the committee, so he has a consensus 
behind him. He is not, you know, Mr. “X”, a businessman 
drawn out of a hat. 


The Chairman: So you do not believe very much in 
these top-level discussions that may be useful in producing 
a kind of gentleman’s agreement? 


Mr. Mundy: Maybe they have improved since my day. 
The Chairman: I do not think so. 


Mr. Mills: While it is true what you say about the need 
of this at the working level, must this not be presented by 
a fundamental attitude change in policy? This is what is 
desired. This is what is needed and necessary. The working 
level flows from that. It is not the catalyst, necessarily. It 
might be, but it would be swimming upstream, if that is 
the case. 


Mr. Mundy: This is a delicate point. We do not believe 
now that there is any possibility in this country of having 
some grand strategy for industry. We do not believe it in 
the sense that we do not think it is going to happen. 
Nobody has the political will or the capability to do it. On 
the other hand, we do think that some sort of general 
ground rules and atmosphere has to be set by the Prime 


Minister, and Don Jamieson, the Minister of Industry, 
Trade and Commerce, where they really support this effort 
and say that it is vital for the future of Canada. If that 
happens, the people at the working level will have some- 
thing to hang their hats on. Unless that happens, they are 
swimming in the ocean with no guidelines. 


The Chairman: I wonder if there is anyone here who 
participated in this top level advisory committee and who 
would have some views about it. 


Hon. Mr. Balcer: As far as electronics is concerned, there 
was only one meeting of senior officers with the director 
general. There were two, one yesterday. 


The Chairman: I have just a small point here. Going 
back to the make-or-buy poliy, again the electronics indus- 
try has said it had a very marginal effect on the R&D 
activities of the industry. Yet, the CMA and the Canadian 
Chamber of Commerce said that as far as the electronics 
sector is concerned, the contract appraoch was and is 
exceedingly useful. Where is the truth? I am sure that your 
brief is right and that CMA is wrong. 


Mr. Mills: For the electronics association we were saying 
that it is perhaps a step in the right direction for creating 
an attitude and an awareness. When we studied this about 
a year ago, we came to the conclusion that it had not 
improved the situation very much. While there are some 
very nice reports and large contracts shown in the DSS 
R&D bulletin, it is generally felt that this would have 
happened anyway. It was not instrumental or additional to 
what might have occurred. Other observations we made at 
that time were that it also seemed it might be a mechanism 
for some government departments to increase their staffs 
or get additional support because the service sector was 
one of the main beneficiaries of the policy. In the last fiscal 
year I notice that there are about 106 contracts that were 
let in the under $20,000 range, for a total of some $13 
million. At the other end of the spectrum there were some 
25 contracts which amounted to $66 million. But it was felt 
that those were hardly R&D contracts. Some of them, were 
projects with some element of R&D in them. But the 
magnitude was not $66 million of R&D. 


The Chairman: I wonder if you would care to comment 
about the relationship between the CMA and the Chambre 
of Commerce. We have a problem here of representation. 
We had the engineers.and the social scientists say that 
SCITEC cannot speak for them. While they are an umbrel- 
la organization which should be in a position to speak, at 
least on certain issues for the whole community, SCITEC 
does not seem to represent the views of their membership. 


Mr. Mundy: Many of our large members do not belong to 
CMA. But CMA represents a constituency in Canada. 


The Chairman: What is it? I am sure Mr. Rapsey could 
respond to this. 


Mr. Mundy: We take issue with them if their brief says 
that the panacea of all problems in the R&D sphere is to 
have a taxation incentive program. We take issue with 
them strongly, largely on the grounds that it is not that 
simple. It is a highly sophisticated problem. If you are 
dealing with international markets, you have to run with 
the competition. That is not the competition. They have a 
box of tricks. We have to keep up to that box of tricks. 
Where would the CMA members be, for instance, if sud- 
denly the government announced they were going to get 
out of export development financing? Thirty or 40 of their 
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big members would scream blue murder. It is a fact of life 
that the government is involved in almost every sphere. 
That is the system around the world. I do not think you 
can have some simple panacea like a taxation incentive 
that is going to solve the highly complex problem. I have 
not read their brief fully, so I do not know exactly what 
they are saying. 


Mr. Rapsey: Mr. Chairman, the CMA of course does 
represent some 80 per cent of the manufacturing output of 
Canada and does include some members in the Air Indus- 
tries Association, the electrical groups and electronic 
groups, as well. We should recognize that we are looking 
here this afternoon to industries that are at one end of the 
spectrum. You have your industries, for instance, with 80 
per cent export and, therefore, highly concerned with the 
export business and relationship with other countries, and 
so forth. You could go from there to the other end, to 
concrete blocks, just to pick a product, which by their 
weight and transportation cost are not exported or 
imported. 


On the type of product where you are in the world 
market, as Mr. Mundy pointed out, I can see it is very 
important to take a rifle-shot approach. You cannot be into 
everything in that area. You have to decide what you are 
going to specialize in. Mr. Mundy has mentioned this. 
Therefore, this is the kind of thing that should be support- 
ed. When you take general industry, I would be appalled at 
anything but a general approach. It would seem to me to be 
impossible to administer it from a bureaucratic standpoint, 
and there would be a lot of errors made. We just have a 
great span of different types of industry. 


The Chairman: We have been talking about a dialogue 
all afternoon and I am all for that. I am sure that the 
government ought to be in favour of that as well. But the 
problem is with whom do we have our dialogue. Here we 
have this statement by the CMA that for the electronics 
sector the contract approach is exceedingly useful. Then I 
go to the electronics industry brief and they say that it is 
very marginal and that what happened would have hap- 
pened in the absence of the make-or-buy policy. If we take 
the conclusion of the CMA, we would write in our report 
that this policy is great. If we look at the electronics 
industry brief, we say that it is far from being enough. 


Mr. Rapsey: The electronics division of EEMAC is 
undoubtedly accurate. The apparent confliction is more 
apparent than real, and it probably results from a misread- 
ing of figures without getting behind the figures. For 
instance, just after lunch today that very point was being 
discussed and it was mentioned, which was new to me, that 
many of the things which were counted in this head count, 
or dollar count, of what has been contracted out had 
already been done before the make-or-buy program was 
implemented. Therefore, it really was not very fair to say 
that they had been brought by the make or buy. I do not 
really know, but I imagine you will find that CMA misin- 
terpreted those figures by not getting behind them, which 
EEMAC in its presentation has done. So the disagreement, 
perhaps, is not a real disagreement, sir. 


Dr. F. J. F. Osborne, Director, Communications and 
Space Technology Laboratory, RCA Limited: There is not 
as much conflict as it appears. When doing research you 
have several different sources of funds. One activity is 
contracting. By this we really go out and get government 
money, fully funded with profit on this. These are the 
interests of the government, which it wants done, be it 


military, transportation, or what have you. The next area is 
cost-sharing. This is where we get the alphabet soup rou- 
tine. Now the company puts in half its money and hopes 
for support from the government. I believe it is in the 
cost-sharing area that we are talking about removing ob- 
stacles, which are very significant, believe me. Right now 
we have been in the process of writing DIP proposals, 
negotiating, doing presentations, changing the presenta- 
tion, and so on, and, hopefully, by next April we will have 
a new DIP program going. That is the sort of time frame 
you must deal with. That is the area in which we would 
like to see tax incentives used for 150 per cent write-off. 
Let us get it out of the government administration, which 
is trying to look at the market opportunities, the R&D 
value itself. We are doing the same thing and we end up 
with the great deal of paper work and big administration, 
and so does the government. 


Finally, there is an area which we all in industry hope to 
keep at a minimum. That is where we put in our dollars 
and only our dollars. That we would also like to see 
doubled up, in effect, through increases of 150 per cent, 135 
per cent or whatever you care. However, we have to make 
it clear that there are two areas to which we are referring 
all through this afternoon. There are the areas of govern- 
ment-needed R&D, and we feel in the industry that it is 
only fair that that be paid for by the government and show 
a profit. Then there is the other area, in which we are 
trying to get the industry going to produce the exports, and 
so on. There we are looking for the tax advantages. 


Senator Lang: I presume with respect to that lag in DIP 
you refer to, you are negotiating for 50 per cent, or some- 
thing; is this the quibble there? 


Mr. Osborne: No, that is not really a quibble, because I 
think that most of the larger companies that are operating 
are subject to Canadian government audit, in any case. So 
usually the rates are pretty straightforward and there is 
usually very little argument about the cost-sharing ratio. 


The problem is that you go in and say you would like to 
do this area of research, and someone in DOC says that 
they do not like that area of research, that they do not like 
the work statement we have developed, and so on. There is 
a problem. You want to do the program for three years, but 
you are looking at markets that are five years. It becomes a 
matter of opinion as to where things are going. 


What we do need from the government, although I agree 
perhaps that there should be some sophisticated dialogue, 
is for it to come out and tell us where they want to go and 
where they want to take Canada 10 years from now. You 
give us some tax incentives and we will get behind you and 
take you in that direction if we can. 


The Chairman: You are not referring to the new society. 
Mr. Osborne: I do not believe so. 
Senator Lang: That is anticipatory democracy. 


Mr. MacNaughton: Mr. Chairman, I do not believe that 
we as an industrial association can support quite what Dr. 
Osborne said with respect to DIP. I think Mr. Mundy made 
a perfect case earlier, that DIP is just nota single isolated 
50/50 research program. It is part of a very complex 
arrangement of marketing with the United States military 
and quasi-military arrangements, such as NASA, which are 
very important “quasi”. This is the entrée into the Ameri- 
can military marketplace. So with DIP by itself, a certain 
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kind of DIP program, maybe tax incentives are the way to 
do it; with others, no, sir. 


Mr. Obsborne: I agree that we need mixed programs, but 
we want to avoid more programs with different, types of 
administration. That is what really is killing us now. We 
have real funny ones, where the requirement is that “thou 
shalt” list the individual salaries of every man working on 
the program. All the rest of our work for the government 
has gone on an audited rate for a group of men. That is 
fine. I think it is NRC who wants to know the individual 
salaries of every man called up. This is highly classified 
information in a company, yet it is reported monthly to 
Ottawa. There are different regulations, and the adminis- 
tration becomes cumbersome. I am sure it is as cumber- 
some on the other end. 


Mr. Mundy: Mr. Chairman, as an old bureaucrat, I do 
not think bureaucrats are going to change. The message I 
am going to give to my industry is that there is a new 
environment of government overlay of rules and regula- 
tions and that if you do not understand that you will not 
survive. One of the new rules of being a successful busi- 
nessman in Canada is to know how the government oper- 
ates, to be able to forecast how it is going to operate and to 
live in this extremely difficult environment. 


Dr. T. W. R. East, Ph.D., Director of Advanced Develop- 
ment, Raytheon Canada Limited: Mr. Chairman, I should 
like to expand slightly on the discussion of the DIP pro- 
gram as an example of an incentive which is subject to a 
great deal of discretionary power by the government offi- 
cials working on it compared to tax incentives and others, 
which are at least in principle automatic. An automatic 
incentive is one in which the businessman can forecast in 
advance what benefits he will get, because he sees the 
percentages in black and white and proceeds accordingly. 


In writing a DIP proposal, or trying to engage in one of 
these dialogues, a great deal depends on what words you 
put in your application and who reads them. The person 
who reads the application may not like the words you have 
used in saying you want to engage in such and such a 
research. Sometimes it is a matter of how you describe the 
research you intend to do, or the way you intend to go 
about it. 


At other times, a great deal depends on what you say the 
market will be. If your project is going to bring in 13 times, 
the cost, or whatever, you may be asked to prove it and 
state what the sales will be, which is extremely hard to put 
down in writing. 


So that is a distinction between incentives which are 
automatic and do not depend upon a bureaucrat’s discre- 
tion and ones which depend very much on a bureaucrat’s 
discretion. 


Mr. Mundy: Mr. Chairman, I really feel that these prob- 
lems we have been discussing will be solved if, in fact, 
there is this structured and sophisticated interface on a 
sector-by-sector basis, in which each sector has a chance to 
tell the government what problems they face and what 
they need. I think that is the key to it. 


The Chairman: Probably to complete this, one develop- 
ment might be that we should abolish, perhaps, all these 
special grants programs and have a single one, which 
would be adaptable, to fit different circumstances in dif- 
ferent industries, rather than having six or seven programs 
administered by different people with different 
requirements. 


Mr. Mundy: That could be it. 


Mr. MacNaughton: Mr. Chairman, we feel that, taking 
research as opposed to development, the research programs 
we have found the most successful have been those admin- 
istered by active government laboratories, with like inter- 
ests to those of the companies, so that it is a scientist 
talking to a scientist. The programs of the Department of 
Industry, Trade and Commerce are largely aimed at de- 
velopments and project development, in which the man 
with whom you deal in the department is an administrator 
rather than a scientist. So we think there would be great 
danger in putting it all in one. 


The Chairman: I was not really thinking about the 
program which comes under NRC but about all of the other 
programs which are administered by the Department of 
Industry, Trade and Commerce. We have five or six now. 
Perhaps we have one less than that because I hear they are 
being abandoned, but it seems to me that it might be useful 
to have one which would be adaptable to various 
circumstances. 


Mr. Mundy: We would agree with that, Mr. Chairman, if 
you really achieved an objective of flexibility. 


The Chairman: Provided you have your dialogue? 


Mr. Mundy: Flexibility and adaptability to the circum- 
stances prevailing in an industry, and this could well be an 
improved program. But you really must have this flexibili- 
ty in it to suit certain circumstances. You also have to do 
what representatives from EEMAC were saying: you have 
to improve the administration of those programs so that 
the bureaucratic delays are reduced and the bureaucratic 
demands for information are reduced. So those two things 
have to be done: you have to reduce the bureaucratic 
delays in the program and you have to have flexibility. 
Then a single program might be effective. 


Senator Carter: Mr. Chairman, I do not see how a single 
program could be made to work. It would have to be set up 
under an act. All of our problems that we have with these 
grants are because they are authorized by legislation. A 
good many of them are, anyway, and the legislation either 
specifies conditions or specifies regulations which the 
department makes and they are made by bureaucrats who 
really do not understand very often what the purpose of 
the thing is. I have had numerous instances in recent years 
of people coming for legitimate grants, but because there 
has been some little clause in the legislation or in the 
regulations they have been precluded from receiving the 
grants. That is where the thing gets fouled up. Unless you 
have a knowledgeable person with the right attitude who 
can interpret the spirit of the legislation or regulations 
rather than simply the letter of it, then I do not really see 
how you can make it work. 


Senator Yuzyk: I think you could make it work if you 
established it on the same basis as the Canada Council, 
with a peer system. You would have to revamp everything 
here, but we have an example in Canada Council, and I 
would point out that most of our witnesses have supported 
that idea with a peer judgment. I think the flexibility 
would be obvious if you brought it under one roof, so to 
say. 


The Chairman: I am afraid we will have to wait until 
we get the Sherwood Report. I am told that it might 
become available. Whether it becomes public through leaks 
or by being tabled by the minister, I do not know, but we 
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may want to go back to you when we get that report in 
order to have your reaction. I am sure you will want to 
react directly to the minister as well. It seems to me that it 
will be a very important role that you will have to play at 
that time. 


Mr. Young: Mr. Chairman, I should like to make one 
point. From the dialogue we had with Mr. Sherwood rela- 
tive to research and development, assuming the report 
becomes public, on the question of research we had a little 
dialogue earlier on the fact that you need something like a 
peer system when scientists from industry talk to scien- 
tists from government about what we call our research 
programs. Mr. Sherwood did not go down in his dialogue 
with us to that level of support programs. So all of the 
dialogue that we have had with Mr. Sherwood was really 


the ITC type of dialogue on development through to pro- 
duction and to marketing. We had no dialogue at all on 
what we call pure applied research. 


The Chairman: Well, if it did not take place before, 
then, after the report becomes available, it will certainly be 
important for the dialogue to take place between you and 
the minister, and possibly you will come back to us and 
give us your reaction. We can end on the note that we will 
see each other again, then, and I must say that we appreci- 
ate the points you have made during these discussions 
today and, although we tend to play the devil’s advocate, I 
would not want you to leave with the impression that we 
do not accept some of the basic points you made this 
afternoon, and which both of your groups have already 
made in your respective briefs. Thank you very much. 


The committee adjourned. 
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SCIENTIFIC AND INDUSTRIAL R&D POLICY 
General Conclusions and Recommandations 


The Industrial R&D situation has deteriorated signifi- 
cantly since the submission of the Senate Report. The level 
of industrial R&D procurement and support activity has 
declined in real terms as a result of the lack of firm 
government science and industrial policy, the general eco- 
nomic downturn and the influence of inflation. There was 
an increase of 14% in 1974, which was almost completely 
offset by the GNP deflator. In 1975 there was no change in 
current dollars and therefore there was a decline equal to 
the inflation factor. The feeling is that direct action to 
increase industrial R&D is the primary necessity at this phase 
of Canadian industrial development. 


The industry is concerned that the problems will be 
defined and “solved” on a philosophical basis; the fear is 
that the industrial R&D climate will deteriorate further 
while the government engages in a period of introspection 
and questioning. There is need for formulation of beneficial 
policy and immediate implementation. A Science Policy is 
not an end in itself but a means to a social and economic 
end. Many of the points in dissertations on the subject, 
including the Senate Reports, deal with the mechanism of 
administering a Science Policy. Vital aspects of less tract- 
able nature and Industrial Policy or Strategy; National 
Goals and National Projects; acknowledgement that indus- 
try, particularly secondary industry, is vital to Canada’s 
economic and social well being. There is urgency in dealing 
with policy matters. Departmental structures and organi- 
zations can follow more easily threafter. 


The recurrent economic down cycles which have 
occurred in Canada in the last few decades are particularly 
evident in the electronics industry. Recently, the govern- 
ment has cancelled the DIR and IRDIA programs and 
announced reductions in other support programs. The loss 
and reduction of these programs is extremely significant in 
indicating the tenor of government policy besides directly 
affecting the earlier stages of industrial R&D. It is character- 
istic of the Government departments to cut extramural 
spending when called upon to exercise austerity measures. 
The industry looks with favour on the use of tax incentives as 
a major technique of research and development expansion. 


The adverse aspect of the present climate for science and 
secondary industry is the growth of the service areas of 
our economy without the corresponding strengthening of 
the wealth-producing secondary industry. Thus it is once 
again popular to propose a policy whereby our natural 
resources (many of which are non-renewable) are to be 
exported and our internal economy will be dominated by 
service industries. Obviously, all Canadians are interested 
in achieving social and economic betterment, but it is a 
fact that most social and economic advances are imple- 
mented through higher technology industry. Thus, it is 
with extreme concern that this committee notes the reluc- 
tance of the Canadian Government to acknowledge the role 
and significance of secondary industry in general and that of 
the Electronics industry in particular. The lack of a state- 
ment of a role in Government Policy for this strategic 
industry—a statement which in itself would be a minimal 
commitment and would only parallel the action of most 
industrially advanced countries—is indicative of the prob- 
lem to be overcome in developing a Canadian Science 
Policy. 


The major positive move taken by the Canadian Govern- 
ment has been the Make or Buy Policy and its complementary 
structures. There is little doubt that a strongly implement- 


ed policy of make or buy could produce substantial realign- 
ment of the performing sectors. However, it is also true 
that pressure on government departments to implement 
make or buy has produced many “buy” decisions where the 
items or material traditionally would have been bought in 
any case. Further distortions of the make or buy data have 
been introduced by “body shopping”, i.e. “consultants” 
working directly under government employees usually at 
negotiated rates. Under these “industrial contracts” the 
consultants are government employees—in all but name 
and security. The benefits to industry are minimal. Perhaps 
the brightest spot in the Make or Buy Policy has been that of 
“Unsolicited Proposals” and “Bridge” Funding. This has 
introduced to industry the opportunity to bypass the long 
Government budgetary cycle which has inhibited funding 
of many good ideas for R&D programs. 


Specific Comments on Senate Recommendations 


The attached comments concerning specific excerpts 
from Volumes 2 and 3 are worthy of highlighting because 
they are at variance in part or in emphatic agreement with 
the Senate Committee recommendations. Reference num- 
bers are those of the recommendations of the Senate 
Reports. 


VOLUME 2—TARGETS AND STRATEGIES FOR THE 
SEVENTIES 


Chapter 13—Broad Framework and Target for Science Policy 
for the Senate 


1,2 We doubt the value of extensive Future’s research 
in the development of National Policy given the 
present trend towards philosophizing rather than 
acting. The Science Council, not the Economic 
Council, should set up the Committee on the Future 
if such a committee is required. The scientific 
industrial viewpoint must be well represented. 

3. There is a need for the Canadian government and 
Parliament to adopt an overall plan for the Seven- 
ties and Eighties for Science and Technology. 

4. A national R&D inventory should include industri- 
al activities to the extent possible. 


Chapter 14—Targets and Strategies for Basic Research 


6,7 There is no need for another Board or Council and 
its three foundations instructed to develop a capaci- 
ty for curiosity-oriented research, particularly 
where an overall organizational policy is lacking. 

9,10 It is reeommended that Canada concentrate on spe- 
cific classes of basic research, i.e. 1) Internationally 
recognized areas of Canadian excellence and 2) 
Basic research identifiable with major Canadian 
Scientific developments and objectives, rather than 
set a rather arbitrary percentage as a target. We 
agree that the emphasis should be on quality rather 
than quantity. 

15. The guidelines in selection of projects were agree- 
able with a strong caveat that political-geograph- 
ical pertinence may be strongly in favour of Cana- 
da’s_ individual pursuit of certain otherwise 
undesirable programs. 


19. The recommendation that the institutes perform a 
substantial portion of their work at the request of 
government agencies and private firms on a fee 
basis is incompatible with a curiosity—orientation 
and motivation. 
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Chapter 15—Industrial Innovation and the Canadian Govern- 
ment’s Impact 


20. 


21-25 


27-30 


It is suggested that the target of R&D activities to 
be performed by the industrial sector by 1985 
should be bolder—perhaps 75-80% by having indus- 
try do more than Government labs do at present. 
This is considered to be a more economical catalytic 
mix. 


The recommendations oriented towards Industrial 
Reorganization produced a wide range of adverse 
comments from the EIAC members. The reactions 
ranged from unattainable to comments that the 
government had demonstrated actions resulting in 
less, rather than in more, rationalization of indus- 
try. In general, industry responds best to financial 
forces. The goals should be attainable and 
profitable. 


The recommendations regarding liaison and train- 
ing were considered peripheral to a government- 
industry strategy, however it was considered these 
are unresolvable opinion matters and likely to lead 
to unproductive debates with heavy civil service 
participation. 


Chapter 17—Industrial Innovation and Direct Government 
Assistance 


34. 


35 


There was agreement regarding the need for con- 
solidation of grants encouraging R&D activities in 
industry, although it was pointed out that there are 
now fewer programs than at the time of the Senate 
recommendations, and government data show a net 
decline in dollars of grant plus contract funds from 
the Federal Government. 


The proposal for an Innovation Bank was con- 
sidered as impractical where required as a mix with 
private venture capital. There is also the continuing 
hazard here that interesting problems will be stud- 
ied for very limited application with consequent 
inefficient use of technological resources. 


38. The consolidation of “latter government laborato- 
ries” in a new Crown Company might achieve the 
benefit of eliminating the tendency to proliferate 
investigatory groups in various government depart- 
ments operating on a ‘no cost’ basis. The concept of 
“growing industry contribution to its financing” 
where the company is responsible to the Depart- 
ment of Industry, Trade and Commerce is con- 
sidered inappropriate and impractical. 

39. The recommendation for imposition of an immedi- 
ate financial and manpower limit was considered 
laudable and still valid for 1976. There also should 
be stern restraints on unchecked extension or 
sophistication of scope. 

43. The development of a Canadian information and 
forecasting industry as stated is considered 
inappropriate. 

44. The accurate forecast of manpower requirements is 
an idealistic objective. It is not likely, in this real 
transitory world, that analysis and directed gradu- 
ate studies will lead to a better mix than the 
present individual, somewhat randomized choice. 

45. The recommendations regarding mobility are con- 
sidered to be directly relevant to the problem of 
transfer of R&D work from government to indus- 
try. There is a very serious imbalance of transfer 
pressure now as a result of the employment ben- 
efits of government positions relative to those in 
industry, i.e. higher pay, more fringe benefits, less 
demanding working conditions and greater job 
security. 


VOLUME 3—A GOVERNMENT ORGANIZATION FOR 
THE SEVENTIES 


Volume 3 produced only a few comments—almost all 
favourable. There was emphatic endorsement of recom- 
mendations 14 and 15 with the suggestion that participants 
other than the Senate be involved in the science budget 
reviews. It was proposed that recommendations developed 
should be delegated to a parliamentary committee for 
action. 
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RM 601 ROYAL TRUST BLDG 115 ALBERT ST. OTTAWA 4 ONTARIO 232 
4227 


December 9, 1975 


Senator M. Lamontagne 

Chairman 

Special Committee of the Senate on Science Policy 
The Senate 

OTTAWA, Ontario 


Dear Senator Lamontagne: 


In response to your recent letter request relative to the 
forthcoming activities planned by the Canadian Senate 
Special Committee on Science Policy, the Air Industries 
Association of Canada (AIAC) is pleased to respond. AIAC 
represents some one hundred (100) companies involved in 
the advanced technology fields of aircraft, engines, space, 
and related equipment/systems activities. It is not our 
intention to submit a formal brief, but we do welcome the 
opportunity to provide this written representation. 


Your “watch-dog role” in area No. 1—futures research 
programs—we recognize as a commendale goal. We note in 
the report, ‘‘A Science Policy for Canada, Volume 2, Tar- 
gets and Strategies for the ‘Seventies’, on page 424 the 
following: 

“In summary, the Committee proposes an increase in the 
magnitude of the overall Canadian R&D effort to place it 
more in line with those of similar countries. This change 
should be accompanied by improvements in the redistri- 
bution of the R&D effort toward the development end, 
from performance by government to performance by 
industry, and this can only be accomplished by instituting 
an effective framework of decision-making. With a Com- 
mission on the Future to assist in the development of an 
“anticipatory democracy”; a national network of informa- 
tion on science and technology, including a technological 
forecasting service; and medium-term plans for R&D 
activities, Canadian science policy would gain the broad 
perspective and dimension that it needs to make its full 
contribution to national goals.” 


These goals represent commendable governmental and 
industrial policy. The “effective framework of of decision- 
making” requires leadership with decision-making 
authority/responsibility and not necessarily delegated to a 
centralized forum, institute, or ‘royal commission” 
approach. We would prefer that your Committee both 
undertake the survey of futures research programs and 
retain the responsibility for the “watch-dog role”, if at all 
possible. 

On your “watch-dog role” in area No. 2—review of the 
implementation of the recommendations of Senate Science 
Policy Committee—we wish to specifically comment on 
three recommendations in Volume 2: Items Nos. 5, 20, and 
34. We have no comment at the present time on your 
recommendations in the report, “A Science Policy for 
Canada, Volume 3, A Government Organization for the 
’Seventies”, in view of the mixed performances of various 
government departments/ministries. 


P4271 55 . national expenditure on R&D should reach 
2.5 per cent of GNP by 1980, it being understood 
that the Canadian government’s direct contribu- 
tion to reaching this target will be restricted to 
the support of worthwhile programs and 


projects.” 


The Association can firmly state that the 1970 R&D per 
cent on GNP (about 1.25%) should approach 1.87% in 1975 
if your target, per the foregoing recommendation, is to be 
met in 1980; the Association has no indications that an 
upward trend on national R&D expenditures has occurred 
over the past five (5) years; indeed (within our industrial 
sector), the indications are quite the reverse. 


P499 “20 ... the R&D activities performed by the indus- 
trial sector be substantially increased so that by 
1980 they represent a maximum of about 60 per 
cent of the national R&D effort.” 


This significant recommendation by your Committee is of 
substantial interest within our industrial sector, and 
indeed represents a fundamental goal of the Cabinet in 
formulating the ‘Make Or Buy” policy. However, in the 
past five years little change has occurred, and the current 
industrial R&D effort constitutes about one-third of the 
national R&D effort. 


P578 “34... all existing specific grants designed to 
encourage R&D activities in industry be inte- 
grated into one multi-purpose program, and be 
administered by the Department of Industry, 
Trade and Commerce in the light of the broad 
guidelines proposed for the determination and 
management of these subsidies.” 


In recent years, the administration of programs relative to 
R&D activities in the aerospace industry has been com- 
pletely unsatisfactory. Lack of industrial experience, 
knowledge, and appreciation of commercial business by 
the government personnel dealing with the aerospace 
sector has failed to produce the required results. It is our 
considered view that research support programs demand 
quite different criteria, technical evaluation and monitor- 
ing, and potential benefits assessment from development 
support programs. Administration within one government 
department of both research and development support pro- 
grams is feasible, but inherently more difficult to operate. 


Regarding your ‘“watch-dog role” in area No. 3—MOSST 
role—the Association understands that, with the recent 
changes within MOSST, quantitative assessments will be 
forthcoming on “Make Or Buy” activities and on govern- 
ment support programs in general. 


With relevance to two specific matters, the Association 
wishes to comment upon “Make Or Buy” activities, and the 
Defence Industrial Research (DIR) Program administered 
by the Department of National Defence. The “Make Or 
Buy” activities administered by the Department of Supply 
& Services is excellent in concept, and with the introduc- 
tion of a mechanism for handling unsolicited proposals 
from industry and the provision “bridge” financing, the 
program has improved. 


However, members of this Association have by and large 
found it difficult to take advantage of the program, in that 
our research is mainly product oriented. 


The administration of the appropriate DSS Science Pro- 
curement Sector ‘Make Or Buy” group, and their response 
to industry involvement, has been excellent. Through no 
fault of their own responsibilities, however, actual dollar 
increases to secondary industry companies through the 
“Buy” mechanism demands substantial improvement to 
achieve 60% of the national R&D effort in the industrial 
sector by 1980. 
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On the second matter, the DIR Program was effectively 
cancelled on January 2, 1975, and was a shock to members 
of this Association. DIR Program research support has 
made a substantial impact on, and resulted in benefits to, 
the product lines of our companies. Over the years, the 
contribution of DIR Program support towards research in 
our industry has been outstanding, but notwithstanding 
representations by affected industry members and by this 
Association to government, little progress towards con- 
tinuation of research affected by funding support with- 
drawal has been achieved to date. 


In summary, the following words by yourself in the 
Senate debates of July 10, 1975 reflect viewpoints support- 
ed by this Association; namely, 


“... the make-or-buy policy which we recommended to 
help industry carry out more research and development 
activities on a contractual basis has been accepted by the 
government but there is a general impression that depart- 
ments and agencies should buy much more than they do 


Published under authority of the Sen 


and, in the process, further strengthen the innovative 
capacity of private industry. We believe that the zeal for 
desirable reforms created by our report two or three years 
ago has diminished and that the proposed review might 
prevent the return of the former status quo.” 


Recently generated government policies relating to 
science and technology have objectives to improve the 
capabilities of Canadian industry. These policies, however, 
have been developed with little meaningful consultation 
with our industry, and the actual implementation of the 
few policies with potential industrial benefits have not 
been firmly acted upon by the responsible ministries. 


We would welcome the opportunity of meeting with your 
Committee to elaborate further on our views, if you should 
so wish. 


Yours sincerely, 


D. B. Mundy 
President 
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